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SPEED AND LOAD STRESS IN A SENSORI-MOTOR SKILL* 


BY 
R. CONRAD 


From the Psychological Laboratory, University of Cambridge 


(RECEIVED FOR PUBLICATION AUGUST 20, 1950) 


Experimental psychology has long been dominated 
by the proposition that a knowledge of sensory 
thresholds would provide a framework for the study 
of human behaviour. Some serious shortcomings 
of the traditional psychophysical methods for 
ascertaining these thresholds have been pointed out 
by Bartlett (1947), who stressed the fact that the 
discrete stimulus-response situation of psycho- 
physical experiments can provide little information 
about the sensory processes involved in life, where 
the subject is dealing always with a series of stimuli. 

At the same time, psychology has been equally 
guilty of failing to recognize that under natural 
conditions perception of a single series of stimuli is 
not much more than a theoretical possibility. In 
fact, behaviour must be determined by the percep- 
tion not only of concurrent series of stimuli in 
different sensory modes, but also of concurrent, 
but not necessarily related, series of stimuli in the 
same mode. Particularly one cannot assume that 
any one sensory threshold determines the framework 
of behaviour without taking into account the 
operation of the other thresholds which are almost 
certain to be present. 

It is almost a century ago that the philosopher 
William Hamilton (1859) attempted to analyse the 
numerical limit beyond which attention could not be 
stretched and proposed an experimental technique 
which led to an immense number of researches into 
the span of apprehension. 

This field of research has yielded a great deal of 
information relating to the spatial arrangements, 
with particular reference to groupings, of static 
visual displays. But the data which it can provide 
must assume that the parts of the display being 
apprehended remain in a constant attentional 
relationship. However true this may be in some 
situations, it is obvious that even in the most 
mundane forms of behaviour, such as cycling in 





*The work reported in this paper was undertaken for the Human 
Factors Panel of the Government Committee on Industrial Produc- 
ivity. 


traffic, the attentional demands of the different 
parts of the perceptual field are continually changing 
relative to one another. 

It is not therefore surprising that side by side 
with experiments on the span of apprehension there 
proceeded others which attempted to study the 
nature of the “‘ division ” of attention which appears 
to occur when an individual adapts to several 
concurrent but independent series of events. 
Unfortunately, for every hundred experiments of 
the former kind there was perhaps one of the, latter. 

Research in this field began with the experiments 
of Paulhan (1887) who set himself the task of 
reciting one poem orally whilst at the same time 
writing another. From then onwards, the emphasis 


lay either in the analysis of the effects on perfor- 


mance of a concurrent second task, or on studies of 
individual differences of ability to perform two 
tasks at once. Had the same question which 
inspired the experiments on the span of apprehension 
been asked—i.e. how many tasks can be simul- 
taneously performed—the early workers might have 
quickly discovered the presence in their experimental 
situations of variables which, unrecognized, may 
have contributed to the relative sterility of research 
in this important field. 

The earliest work of Paulhan (1887), Binet (1890), 
Jastrow (1891), Sharp (1899), Meumann (1907) and 
Lorenz (1912), is ably reviewed by McQueen (1917). 
McQueen himself improved on the techniques of 
his predecessors and extended their work, but in 
fact added little new to the meagre body of know- 
ledge. Nor did later workers, such as Sterzinger 
(1928), feel the need for any approach substantially 
different from that introduced nearly half a century 
earlier. 

Concerned as this work has been with the effects 
of interaction, subjects were never asked to deal 
with more than two series of events, though there 
is no obvious theoretical justification for this limit. 
Nor was it considered necessary to equate the 
difficulty of the two tasks, except in a single experi- 
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ment of McQueen’s. Thus no attempt to relate 
the different measures of interaction obtained 
could possibly be made. 

The typical experiment itself consisted of a 
bizarre juxtaposition of tasks so that complex 
mental acrobatics were demanded of the subjects 
(e.g., card-sorting and counting by 3s) rather than 
the common and fundamental forms of behaviour 
necessary for adapting to the changing demands of 
a physical environment. 

In any form of skilled behaviour, if there is a 
time factor present in the environmental conditions 
in which it is performed, and the perceptual field is 
made up of more than one stream of signals, the 
maintenance of the skill depends in every case on a 
single dominant perceptual function. This is the 
ability to determine, before the inherent time limit, 
which is the next response to be made. It is a 
commonplace to point out that skill is characterized 
by a smoothness of performance brought about by 
selective perception perfectly integrated with un- 
hurried response. But little is understood as yet of 
the nature of the psychological functions that 
underlie this ability to perceive selectively, to ignore 
some signals, to store others, to combine yet others, 
and to withhold response until the critical moment ; 
nor do we know a great deal about the factors that 
disturb the operation of these functions. 

What faced both the experimenters on the span of 
apprehension, and those on the “ division” of 


attention, was the problem of understanding the 
nature of perceptual complexity, and in a unitary 
task, the limits beyond which deterioration of 


performance is inevitable. Hamilton himself had 
already discovered that far more discrete objects 
could be apprehended if they were arranged in 
groups. The two problems therefore cannot be 
treated in isolation. The workers who followed 
Paulhan completely failed to realize this, and 
attempted no control over the complexity of their 
tasks. 

In formulating the problem as a study of inter- 
ference, an unjustifiable assumption was made of 
the nature of perceptual complexity in skilled 
behaviour. Skill was considered to consist of the 
concurrent performance of tasks which were 
functionally unrelated and the integration of which 
was impossible, and indeed absurd. 

Clearly until we have some hypothesis as to the 
nature of perceptual complexity, we can neither 
control it experimentally nor attempt to study the 
limits which can be efficiently organized in the 
performance of skills. We need to find independent 
variables that are always part of the perceptual 
field; we need to discover the variables that 
directly determine the ease with which the field can 
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be organized so that effective adaptive beha\ our 
can be maintained. 

A large number of such variables have beer the 
subject of experiment for very many years. JN any 
factors have been extensively studied, such as the 
physical intensity of signals, the spatial and (r iore 
recently) the temporal relationship both within the 
field, and between field and observer, also figure- 
ground and movement direction relationships. as 
well as many others. 

Much less attention has been paid to the variable 
that describes the rate at which display changes 
demanding response occur. The present writer 
(1949a) and Mackworth (1949) both showed, how- 
ever, that such speed effects are very marked and 
constitute a factor in perception of considerable 
importance. Experiment showed that errors in- 
creased steeply out of all proportion to the absolute 
increase in speed. 

The speed variable defines how many signals 
occur per unit time. Bur it does not describe how 
they occur. A single source cannot provide two 
signals simultaneously. But two sources can. If 
two sources each simultaneously present ten signals 
per minute, signals occur at the rate of 20 per 
minute, and 20 responses per minute may be 
required. But if two sources each present ten 
signals per minute, neither simultaneously nor at 
regular intervals, the perceptual complexity of this 
latter task is likely to be greater than that of the 
former, although the average rate of response is the 
same. To characterize the difference between these 
two tasks a variable needs to be defined which is 
descriptive only of the display as a whole, and 
refers to the number of separate streams of signals 
that occur independently of each other, but require 
simultaneous consideration. Mackworth (op. cit.) 
has called this the “‘ load’ factor, and I have 
further described it (1949b). The load factor is 
never present in a static display, and there can only 
be a load variable when time is one of the dimensions 
of the perceptual situation. Speed and load qualify 
each other, and a display described in terms of only 
one of these factors is meaningless. 

Evidence that speed and load are psychologically 
independent was provided by Mackworth (1948), 
who analysed the effects of these two variables on 
error scores in a complex intellectual skill. He 
found a logarithmic relationship between prescribed 
rate of response and number of errors, but the 
effects of load on number of errors was in this case 
best expressed linearly. From this one must 
conclude that speed and load describe two probably 
distinct and different features of the physical 
environment. 

The task set by Mackworth was one in which 
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e display changes occurred as a result of the 


< ibject’s response. Responses had to be chosen in 
<ich a way that if correct, display changes would 


svelop in a clearly defined way. Incorrect response 


\ ould lead to errors. The critical feature of the 


t sk was that the subject could not think at any 
ynvenient rate, but had to respond within time 
nits controlled by the experimenter. Failure to 

: spond within the limit set resulted in a second 


source of error. This situation is characteristic of 
2 number of industrial skills in which an operator is 


required to make a correct decision at the correct 
1oment, little change occurring in the objective 
tuation between responses. 

Clearly there are many other skills in which the 
display changes are themselves largely beyond the 
control of the operator. In such situations the 
operator’s task is one of constant vigilance and 
adaptive response to endless changes which occur 
regardless of his behaviour. In the present experi- 
ment the effects of speed and load on performance 
in the latter kind of task are investigated. The 
speed range has been extended over that used in my 
previous experiments, and refined criteria of per- 
formance have been developed. 


Apparatus 


The apparatus was that described in previous 
papers (1949a, 1949b), and a photograph is re- 
produced in Fig. 1. The original equipment was 
constructed by Mr. C. B. Gibbs, but to obtain a 
greater variability in the speed range, the main 
driving shaft was later powered by a velodyne 
motor and control unit (not shown in Fig. 1), 


designed and built by Dr. A. Carpenter. This 
readily provided any desired speed which, irres- 
pective of mains voltage fluctuations, was main- 
tained with a variation of not more than +1%. 

Each pointer revolved at a constant but different 
speed from the others. This was determined by 
the speed of the main drive and by the ratio of the 
pointer’s gear link. Relative pointer speeds are 
best illustrated as follows. If the speed of the main 
drive were 1 r.p.m., then the speed of the pointers 
from left to right would be : 


1:25rp.m. 1:15 r.p.m. 090r.p.m. 0.75 r.p.m. 


Dial faces and pointers were easily detachable, so 
that the number of streams of signals could be 
anything from one to four. The subject’s task was 
to turn the appropriate knob every time any pointer 
and target mark coincided. A paper record was 
obtained of missed responses, and also of accuracy 
of response if this was made at all. As will be seen 
from the relative pointer speeds, and from the fact 
that the target marks were equidistantly spaced 
around the dial faces, it was not possible to learn 
by heart the required order of response, but instead 
throughout the test the subject had to estimate 
which knob was next to be turned, in order to 
respond at the correct moment. All the perceptual 
information necessary for this task was fully 
visible. 

The subjects were 20 Naval ratings aged 19 to 23 
years. 


Procedure 


Subjects were tested with five speeds (40, 60, 80, 
100, 120 signals per minute), and three loads (2, 3, 


Fic. 1.—Photograph of the apparatus. 
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4 dials). In those tests where three dials were used, 
the extreme left-hand one was removed, the two 
left-hand ones being removed where a load of two 
dials was required. There were thus 15 conditions 
in all. Each subject did a ten-minute test under 
each condition, doing three tests daily on five 
consecutive days, the test order being made suitably 
at random. 


Results 


Errors of Omission.—Errors of omission were 
considered to have occurred when the subject failed 
completely to respond to a signal. The aptness of 
this criterion of performance is easily recognized 
when one remembers how frequently, for example 
in games, in explaining mistakes one is forced to 
admit to a simple failure to notice something occur. 
Failure to respond to a critical signal must be 
regarded as a fundamental source of error in the 
breakdown of skill under stress. It is therefore 
important to know the effects on this error of speed 
and load increases. These are presented in Table |! 
and Fig. 2. 

TABLE | 
NUMBER OF SIGNALS MISSED PER MINUTE 





Signals per Minute 
100 


44-4 | 25-4 
(51-9)* (29-2) 





80 





15-1 
(14-5) 


8-2 
(5-8) 


4 
Dials 





3 | 35) 
Dials (27-4) 

2 | 128° 
Dials (11-2) 


15-9 
(13-7) 
bee 
(4-7) 





1:8 
(1-6) 


0 
(0-1) 


0-5 
(0-4) 





* Figures in brackets 


equation. 


represent values calculet2d from the 


The striking fact that emerges is that in increasing 
the speed three times, errors increase at least 30 
times with the four-dials display. It is obvious, 
even with the lightest load, that errors are not 
directly proportional to speed. The serious effect 
of speed is felt at the first increase from 40 to 60 
signals per minute. With all loads this extra speed 
gives a Statistically significant increase not only in 
the absolute number of errors, but also in the 
proportion of presented signals which are missed. 

Mackworth (1948) found that in his results the 
relation between speed and error was expressed by 
an equation of the form : 


Log N =a+bS 
(where N = Errors and S = Speed) 


This equation, however, is not satisfactory for the 
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data in Table 1, which can best be expressed in 
the form : 


Log N = a+b Log.S. 


This latter is suitable with all three loads, in each 
case the fit being significant at the 0-001 level of 
probability. The actual equations are as follow;: 

4 Dials: Log N = 3-2148 Log. S—5-0075 

3 Dials : Log N = 4-1037 Log. S—6-9900 

2 Dials : Log N = 4-4145 Log. S—8-1233 

(N = No. of signals missed per minute) 

(S = No. of signals presented per minute) 


It may be noted in passing that Fraser (1950) in an 
aiming task also found a similar relationship 


50 
4 DIALS 


45 


40 


3 DIALS 
35 


No. OF 30 
SIGNALS 
MISSED 
PER MIN. 25 


2 DIALS 
° 





40 60 80 100 
SPEED. (Signals per min.) 





120 


Fic. 2.—Effects of speed stress and load stress on 
errors of omission. 


between speed and accuracy. The utmost care 
must, however, be used in comparing speed /accuracy 
relationships in different tasks unless one is quite 
certain that the type of error referred to is the same 
in each case. In the two experiments quoted and 
the present one error means something different in 
each case. It will be shown later that in this 
experiment another error criterion behaves quite 
differently with an increase in speed. 

Taking now the effects of load increases with a 
constant speed, a serious increase is again found 
in the number of signals missed. Without 
altering the number of signals presented per minute 
doubling the load very much more than doubles 
the number of errors of omission. Significant 
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TABLE 2 


—f FECT ON ERRORS OF OMISSION OF SPEED INCREASES AND 
LOAD INCREASES 





Sum of f. 


Mean | F 
Squares 


Square 
831,131-9 | 98-50 
1,022,303-6 | 2'511,151-8 | 64-32 


Source 1% 





‘ pzed (S)* | 3,324,527-4 | 4 3-32 





oad (L)* 4-60 





“19. 21,239-4 


78,028-2 


aor | oe 


Subjects (O), 403,548-8 





624,225-4 | 8 14-60 | 251 





641,306°5 | 76 8,438-2 | 1:58 | 1-35 





302,001-6 | 381 7,947-4 1-45 
33448 | — | — 
7,130,322-0 299) — Fe wi 


*The effects S and L have been tested against S xO and LxO 
respectively. 


1-49 





3x L xO 812,408-7 1152 





Total 





differences occur at the first increase, and it is 
evident that load alone is an important factor in 
skill deterioration. 

Analysing the variances involved (Table 2) 
indicates that there is a speed/load interaction 
which is statistically significant at the 1% level. 
Inspection of Table 1 suggests that this interaction 
is such that the greater the load the more serious 
will be the speed increases. 

A possible regression relation between log errors, 
log speed, and log load was indicated by the fact 
that both the regression of log errors on log speed 
(load constant), and that of log errors on log load 
(speed constant), were linear. The following 
equation of a ruled surface provided a satisfactory 
fit to the observed data. 

(2-°975—log N) = 5-514 (2-480—log S) (1:172—log L)* 
where N = No. of signals missed per min. 


S = No. of signals presented per min. (speed) 
L = No. of dials (load) 


Subtracting the errors of omission from the 
number of signals presented gives the number of 
attempts at the target, the shots. These are given 
in Table 3. The faster speeds acted as an incentive 


TABLE 3 
NUMBER OF SHOTS ATTEMPTED 





Signals per Minute 





120 


75-6 


100 306CU|l hC«OO 40 
6 | 


4 Dials 





64:9 55:1 38-6 





3Dials| 885 | 841 | 71-8 | 58-2 


59:5 | 400 


39-6 








2 Dials | 107-2 95°5 








*I am indebted to Mr. W. Donaldson of the Statistical Laboratory, 
University of Cambridge, for the calculation of this equation. 


to make more attempts, but it is noticeable that at 
faster speeds, the increase in shots slows down 
sharply. Thus with four dials, increasing the speed 
from 100 to 120 signals per minute, results in an 
increase of only one extra shot. 

It may be noted that during the ten-minute period 
of any test no consistent deterioration of perfor- 
mance was observed, either in the individual or 
group average minute by minute records. 


Errors of Timing.—Primary interest in further 
analysis of error lay in observing the effects of speed 
and load increases on the ability to make response 
at the correct moment. Bartlett (1943) has pointed 
out that timing deteriorates with fatigue. But so 
far there have been no investigations published of 
the effects of speed stress and load stress on timing. 

In this experiment, the correct moment for 
response was when the moving pointer was perfectly 
aligned with a target mark. Since the target mark 
theoretically was a point, every single response 
would necessarily involve some degree of error. 
This is made clear to the subjects, and it is essential 
to adopt this procedure. 

If one accepts the alternative method and allows 
the target to have a certain width which is repre- 
sented on the display, the target will be of a constant 
size spatially, but its temporal size will depend on 
the speed of the pointer. Thus varying the speed 
will not only alter the available time between 
signals, but will also affect the size of the target. 
In such a situation it would not be possible to 
determine which part either of these two factors 
played in producing error. In treating every 
response as necessarily involving some degree of 
timing error we can eliminate the possible effects 
of a changing size of target. 

A sample of the recorded performance of each 
subject under each test condition was taken, and 
the deviation from the target mark measured in 
seconds. Since the responses which were made 
too soon were approximately equal to those made 
too late, the sign plus or minus has been ignored. 
The resulting mean size of error under each con- 
dition of speed and load is shown in Table 4. The 
figure in each cell is the mean of from 800 to 1,600 
responses. 

Table 4 illustrates clearly the point made earlier 
that the effects of speed are not necessarily the same 
when different criteria of performance are taken. 
Within the range used, timing is apparently not 
influenced by changes in the rate at which signals 
occur. This is particularly interesting when studied 
in conjunction with Table 3. Considering perfor- 
mance with a load of four dials, although the 
fastest actual rate of response is double that of the 
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TABLE 4 
ERRORS OF TIMING (MEASURED IN SECONDS) 





Signals per Minute 
|Means 
100 80 60 40 | 








4Dials .. ; 0:27 | 0-28 | 0-25 | 0-27 | 0-26 





3 Dials .. ’ 0:21 | 0:20 | 0-18 | 0:20 | 0-20 





2Dials .. O12! O12) O13) O12. O11 | O12 





Means... | 0:19 | 0:20 | 0:20 | 0-18 | 0-19 





slowest, the timing error remains constant. It does 
not seem to matter how short the interval between 
responses is: if the response is made at all—and 
we have seen that it sometimes is not—then it is 
made within constant limits around the exactly 
correct moment. This does not mean that timing 
is independent of the internal nature of the skill. 
For any given speed, varying the load affects the 
size of timing error. Doubling the load approxi- 
mately doubles the size of error. Timing therefore 
is a criterion of skilled performance which is 
affected by load but not by speed changes. This is 
further evidence in support of the view that speed 
and load are psychologically distinct factors. 

So far only the mean size of error has been 
considered. The distribution of the size (in time) 
of 100 errors is represented in Fig. 3. Fig. 3 (a) 
shows the effect of load increases keeping speed 


MEAN SIZE OF ERROR 2 DIALS 
4 DIALS = 20-26 Secs H 
3 -2020 " 
2 « =-+013 « 


40} 
No. OF 
ERRORS 
PER 100 
SHOTS 

30} 








-5 2-3 1-2 O-1 
SIZE OF ERROR (i/o SECS. ) 


TABLE 5 


PERCENTAGE OF SHOTS FALLING INSIDE A TARGET A FA 
0-4 SECONDS WIDE 





Signals per Minute 
120 | 100 |, 60 





40 








3Dials| 661 | 61:8 | 
2Dials| 83:2 | 83:5 | 841 


68-4 
| 808 


66:9 





4Dials| 542 | 508 ; | a9 | 50-8 
| | 


86:0 





constant, and Fig. 3 (b) the effect of speed keeping 
load constant. 

The differences in the two sets of distributions 
are marked. For any given speed, the effect of 
increasing the load lies mainly in the fact that the 
subject accepts a lower standard of what is worth 
trying for with the result that his responses spread 
out further and further from the target point. 
Increasing the speed with any one load does not 
show this effect. The distribution of errors remains 
fairly constant. This is an interesting confirmation 
of a point, incidenta] to her main enquiry, noted by 
Vince (1948). She found, when the speed of a 
tracking course was increased, that there was a 
very high correlation between mean space error in 
tracking and the rate of the course., i.e., the mean 
error of timing was constant. The general effect 
of this is shown in Table 5. In this table in effect 


MEAN SIZE OF ERROR 


O-19 Secs. 
o186 
0:20 
0-21 

0-19 


40 Signals per min. = 
60 " " " - 
80 a a 
100 eo = 


I+ [+ [+ [+ I+ 


40 Signals per 
- "60 " " 





4-5 3-4 2-3 1-2 O-! 
SIZE OF ERROR (CI/IO SECS.) * 





Fics. 3a and 3b.—Effects of speed stress and load stress on errors of timing. 
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th practical question is asked. Suppose that the 
ical period of safety .was one-fifth of a second on 

i ver side of the target, that a response made 
hin that period was adequate, but that any made 
tside the period would lead to serious error, 
der different conditions, what proportion of the 
ponses would be “safe’’? The trend is clear. 

| eed increases alone would make little difference. 
t increasing the load markedly reduces the 
»portion of ** safe ’ responses. 


Conclusions 


{n view of the exploratory nature of this experi- 
nent, it is felt that the presentation of the results 

yuld not at this stage be accompanied by an 
inevitably speculative discussion of their significance 

the general study of sensori-motor skill. In 
general these results reinforce the inference drawn 
from Mackworth’s study referred to earlier. Speed 
and load appear to describe environmental factors 
present in such skills, which have different causes, 
and the psychological effects of which are to some 
extent independent. This. inference must be con- 
sidered of great importance in view of the frequent 
confusion of these variables. 

Any further conclusions must necessarily be 
stated in terms of problems to be solved. In 
particular we need to understand the factors which 
limit the rate at which responses are made, and the 
factors which influence the individual’s ability to 
respond within fixed time limits. Both of these 
problems should be amenable to experimental 
investigation, and indeed have some urgency as the 
study of the nature of skilled behaviour develops. 
An experimental analysis of the cause of the changes 
in performance is therefore now in progress. 


Summary 


In this paper previous work on the distribution 
and division of attention is critically reviewed from 
the point of view of its relevance to the study of 


skill. It is felt that fundamental methodological 
weaknesses minimize its value to this field of 
research. In particular, the presence of time as an 
environmental factor in skilled behaviour has been 
consistently underrated. 

Time is effective in skill in the form of speed. 


~ —_(1949). 


This in the simplest terms can be described as the 
rate at which critical display changes occur. Speed, 
however, needs to be qualified by another factor, 
load, which describes the number of independent 
streams of signals which comprise the changing 
display. 

An experiment was carried out to study the 
effects on skilled performance of increases of speed 
and load beyond the point at which deterioration 
occurs. Twenty subjects did the same task, which 
demanded adaptation to a continuously changing 
situation, under three different conditions of Joad, 
and at five different speeds for each load.- 

The results can be summarized as follows :-— 

(a) The number of signals not responded to at all 
bears a logarithmic relationship to the rate at which 
they are presented. (b) At any one speed, the 
incidence of this type of error depends markedly 
on the load content of the display. (c) Statistical 
interaction between speed and load effects is demon- 
strated. (d) Of the responses made, the size of 
errors of timing is not affected by the speed of the 
task. But doubling the load approximately doubles 
the timing error. 


I should like to express my thanks to Professor Sir 
Frederic Bartlett, whose influence throughout this 
paper is so evident. I also have a debt to Dr. N. H. 
Mackworth for his continuous advice, and to Miss V. R. 
Cane and Mr. D. E. Broadbent for many valuable 
suggestions. 
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BACTERIAL CONTAMINATION OF THE AIR IN BOOT 
AND SHOE FACTORIES 


BY 
ANN HIRCH 
From the Air Hygiene Unit, Public Health Laboratory Service, Colindale 


(RECEIVED FOR PUBLICATION NOVEMBER 29, 1950) 


The total number of viable bacteria present in the 
air of occupied places has teen advocated as a 
possible index of the degree of pollution of the air 
with pathogenic bacteria (Bourdillon, Lidwell, and 
Lovelock, 1948), but few attempts have been made 
to demonstrate a correlation of the bacterial count 
of such places with the sickness experience of the 
occupants. The analysis by Stewart and Hughes 
(1949) of the tuberculosis data from the boot and 
shoe factories in Northampton showed that tubercu- 
losis was more prevalent in the. large than in the 
small factories, and this has been confirmed in 
subsequent work (Stewart, personal communication, 
1950). It therefore seemed worth making a bacterio- 
logical survey to find out whether the average levels 
of bacterial contamination of the air in these factories 
were similarly related to their size. This, in fact, 
has proved to be the case. 

In all, 36 factories were visited, 15 in Northampton 
during the autumn of 1948 and 21 in Leicester 
during the spring of 1949. The order in which 
the factories were visited was not strictly random, 
owing to a number of practical difficulties, but in 
general large and small factories were visited on 
alternate days; there was no other conscious 
selection of the order. One visit was paid to each 
factory and air samples were collected in each of 
the six main departments within the factory, the 
sampler being set up near the centre of the room. 


Methods 


Air-borne bacteria were collected with a slit- 
sampler similar to that described by Bourdillon, 
Lidwell, and Thomas (1941). Two culture media 
were used : (1) nutrient agar containing 5% horse 
serum, for estimation of the general bacterial 
count, the plates being counted after incubation 
for 24 hours at 37°C. ; (2) a medium consisting of 
sucrose-serum-agar with crystal violet and potassium 
tellurite (Williams and Hirch, 1950), which is 
selective for streptococci and can be used to estimate 
the extent of respiratory pollution of the air. 
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Str. salivarius (Sherman, Niven, and Smiley, 1943), 
a common mouth streptococcus which gives readily 
distinguishable mucoid colonies on this medium, 
was used as the indicator organism. In Northampton, 
plates of serum agar and of the selective medium 
were exposed alternately, but in Leicester the 
sampler was modified so that the air was sampled 
on to the two media simultaneously. 

In general, three serum-agar samples were col- 
lected in each room, a total volume of 15 to 18 cu. ft. 
of air teing sampled. In Northampton 20 cu. ft. 
of air were sampled on to the selective medium, 
but owing to the small numbers of streptococci 
present, this volume was insufficient, and in Leicester 
about 122 cu. ft. were sampled. In each case the 
results from the three samples in one room have 
been added together and expressed as the average 
number of bacterial colonies per cu. ft. of air 
sampled. 

Six factories were excluded from the statistical 
calculations because in five cases we had not all the 
information required, and in one case the bacterial 
counts differed so widely from the rest as to be 
suspect. 

Results 


Relation of Bacterial Count to Factory Size.—The 
bacterial counts were first tabulated in the five 
factory size groups, based on the total number of 
employees in the factory, used by Stewart and 
Hughes (1949). This showed clearly that there was 
an increase in count with increase in factory size 
(Table 1). As the factories in Northampton and 
Leicester showed the same general trend, the two 
cities have not been distinguished in the rest of 
the analyses. 


Relation of Bacterial Count to Number of Workers 
and Floor Area per Worker.—From general impres- 
sions received while visiting the factories, it seemed 
possible that the higher bacterial counts in the 
larger factories might be attributable to a greater 
density of occupation. In order to test this idea a 
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TABLE 1 
MEAN GENERAL BACTERIAL COUNTS BY FACTORY SIZE GROUPS 





Northampton 


Factory Total No. 


Leicester 





Size- Workers on 


Group Factory Roll No. Factories 


in Group 


Mean Count 
Colonies per 
cu. ft. of Air 


Mean Count 
Colonies per 
cu. ft. of Air 


No. Factories 
in Group 





> 600 = 
600-350 3 
349-200 
199-100 

<100 


1 39 
27 
31 
24 
21 





TABLE 2 
MEAN BACTERIAL COUNTS BY DEPARTMENTS AND FACTORY SIZE-GROUPS 





Department 


| All Depart- 
| ments 





Clicking Closing Roughstuff 


Factory 


Shoe Finishing | 


Making Means 





Size-Group 
No. Factories 


c* A W 


C2 Wic A Wic- & 


wi/C A Ww/C A WIC A 





69 71 90 50 152; 42 132 56 


41 75 61 133 179 39 

83 34 55 2: 18 
60 10 
65 


35 83 86 84 116 | 44 84 
148 62 | 33 

103 | 30 

150 


154 





Weighted 
means 102 42| 33 58 83); 29 2 25 


27 | 28 26 128 51 | 31 





= Mean bacterial count, colonies per cu. ft. air. 
A Mean area (sq. ft.) per worker. 


W = Mean number of workers present in room at time of sampling (not number on roll as in Table 1). 


more comprehensive table was drawn up (Table 2), 
and the data summarized in it were submitted to 
statistical analysis. The technical details of this 
analysis are set out in the appendix. In this case 
the ‘“‘number of workers” refers to the actual 
number of people present in the room while the 
sample was being taken. There proved to be a 
positive correlation between the bacterial count 
and the number of workers, and a negative correla- 
tion between the count and the area per worker. 
There were also differences among the average 
counts for the various working departments. The 
problem was then to determine how far differences 
in floor area, or number of workers, accounted for 
the observed variation among the means, both 
between the different factories and the different 
departments within the factories. 


Differences between Factories—By a further 
analysis it was found that variations in area and 
number of workers could account for about half 
the variance due to differences between the mean 
bacterial counts from the various factories. Elimi- 
nation of these two factors, however, still left 
significant variation, which was doubtless due to 
the many differences in age, structure, degree of 
cleanliness, and ventilation methods among them. 
An additional factor which may have been respon- 
sible, both for differences between individual fac- 
tories, and between departments in any one factory, 
was that in some places the departments were in 
completely separate rooms, while in others (particu- 
larly some of the more modern factories), some or 
all of them were in one large workshop, with or 
without separation by partitions. This factor has 
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not been considered in the present analysis, because 
when the departmental counts were tabulated by 
factory size for separate rooms, partitioned rooms, 
and those completely open to one or more of the 
other departments, the same general trend of a 
decrease in bacterial count with decreasing factory 
size was apparent. In addition correlation coeffi- 


cients, calculated from the counts of the making and 
finishing departments, these two departments being 
frequently in adjoining rooms, (1) where they 
shared a common room and (2) where they were 
in separate rooms, were not significantly different. 


Differences between Departments.—Examination of 
Table 2 shows differences among the mean counts 
for the various departments and these were found 
to be statistically significant. The clicking and 
closing rooms apparently had a higher average 
count than other departments, and this was particu- 
larly true of the larger factories. In order to 
examine these interdepartmental differences more 
fully the observed mean values were corrected to 
allow for the effect of differences in the average 
area per worker and number of workers present 
(see Appendix). On this new basis the departments 
could be divided into two groups (Table 3), the 


TABLE 3 


CORRECTED MEAN BACTERIAL COUNTS BY 
DEPARTMENTS 





Mean General Count 


Department (Colonies per cu. ft.) 





Clicking 





Roughstuff 
Finishing 
Shoe room 
Closing 
Making 





clicking department having a significantly higher 
mean count than any of the other five, among which 
there was now no significant difference. In the 
clicking department the workers are engaged in 
cutting out the leather for the uppers of the shoes, 
and this fact may be one possible explanation 
for the relatively high count in this department as 
the work involves a certain amount of movement 
of hides and many small rapid movements by the 
workers, which might well be expected to liberate 
bacteria from clothing (Duguid and Wallace, 1948). 
In the roughstuff department, where the bacterial 
count also tended to be high, there is considerable 
movement of the large heavy hides used for the 
soles of the shoes. The finishing room is said, by 
the workers in this industry, to be one of the dustiest 
departments, as a quantity of fine leather dust is 
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produced during the smoothing of the so:s, 
Accumulation of this dust is, however, usu: ly 
prevented as most of the machines in this departm. nt 
are fitted with extractor fans. The work in ie 
closing room is mainly sedentary so that there is 
not the same opportunity for liberation of dist 
and bacteria from the floor dust or clothing of te 
operatives. A possible explanation of the rather 
low count in the making departments is the presence 
of large machines, some of which expose an oily 
surface to which any floating dust particles wou!d 
tend to adhere ; in some factories the floor in this 
department looks slightly oily. 


Str. salivarius.—The number of Str. salivarius 
found was very small, and in Northampton, due 
to the small volume of air sampled, no weight can 
be attached to the counts obtained. When the 
average counts for 18 of the Leicester factories 
(those for which counts were available from all 
six departments) were arranged in decreasing order 
of factory size and divided into three size groups, 
the average for the large factories was found to be 
0-14, the intermediate ones 0-11, and the smallest 
0-09 colonies per cu. ft. of air. The highest mean 
counts by departments, 0-18 and 0-12 per cu. ft., 
were found in the making and clicking rooms. In 
the making room the higher count was possibly due 
to the presence of noisy machinery, which causes 
the workers to shout and so disperse more of these 
organisms. 

Discussion 


Although this was no more than a preliminary 
survey, the consistency of the results seemed to 
justify fairly full analysis for the information they 
may give on the factors affecting the general 
bacterial count. As was to be expected, an increased 
density of occupation led to an increase in the 
count, but so also did an increase in the total 
number of workers in a room even when the 
density effect was excluded. Increase in the number 
of workers naturally reflected an increase in the 
size of the rooms, which made the correlated 
increase in count even more interesting since the 
larger workrooms were often in the more modern 
buildings. One possible explanation of the higher 
count is that it is more difficult to ventilate large 
rooms than small, but unfortunately there are at 
present no convenient methods of estimating the 
ventilation rate in spaces of the size of the factory 
workrooms, so that it is difficult to verify this 
suggestion. Owing to practical difficulties we were 
unable to estimate the height of the room and so 
the volume per worker, and we cannot be certain 
what relation the volume bears to floor area. 
Another possible explanation is that some persons 
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m y disperse a great many more bacteria than others, 

1 1 in such a case the fact that there are more 
w rkers in a room will mean that there is more 
cl ince of including such a heavy disperser. 

n advocating a general bacterial count as an 
ir lication of the adequacy of ventilation in a parti- 
ci ar space, Bourdillon and others (1948) suggested 
th: level of 50 bacteria-carrying particles per cu. ft. 
o! air aS a maximum “ to be considered satisfactory 
in any ordinary occupied space’’. It is of interest 
thit this figure was exceeded in only 17 of the 
125 rooms visited. An index of this sort, to be 
us:d to reveal differences in ventilation, presupposes 
a iniform dissemination of bacteria in the different 
plices. Ordinarily this does not obtain, but in a 
se. of factories where the work being done is the 
same, differences in count between otherwise com- 
parable factories may well be of some significance 
as a possible reflection of differences in ventilation 
and general dustiness, and in such circumstances 
a general bacterial count could be regarded as of 
value in indicating hazardous deficiencies in ven- 
tilation and the like. 

Considerably more work will be needed to define 
the relationship between the levels of bacterial 
pollution of air and tuberculosis incidence, but the 
fact that the two indices run parallel within this 
group of factories seems to be a point of great 
interest. None of the factories has _ sufficient 
records for analysis of the prevalence of minor 


respiratory sickness. This aspect of the problem 
has therefore had to be studied elsewhere. 


Summary 

The general bacterial count of the air was 
estimated in each of the six main working depart- 
ments of 36 boot and shoe factories. 

The mean bacterial count was found to increase 
with increase in the number of workers in the room, 
i.e. with increase in factory size; and there was 
also a significant, but less marked, decrease in the 
count with an increase in the area per worker. 

There was a variation in the mean count between 
the different departments, the count in the clicking 
rooms being significantly higher than that in the 
other departments. 


This work was begun as a result of discussions between 
Dr. Alice Stewart and the Medical Research Council’s 
Air Hygiene Committee, and it was greatly assisted 
throughout by support and advice from Dr. Stewart 
and her colleagues. It could not have been carried out 
without a great amount of help from the managements 
of the factories visited and from Dr. L. Hoyle and 
Dr. E. H. Gillespie, the Directors of the Northampton 
and Leicester Public Health Laboratories, to all of whom 
thanks are due. 
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APPENDIX 
BY 
R. E. O. WILLIAMS 


From the Hygiene Unit, Public Health Laboratory Service, Colindale 


The results available for all six departments in 
each of 30 different factories comprised (1) total 
bacterial count in colonies per cu. ft., (2) approxi- 
mate area per worker (sq. ft.), and (3) number of 
workers present. In the following analysis the 
square root of the bacterial count has been used 
rather than the count itself. 

We wished to discover whether, in this set of 
observations, there were significant differences 
between the bacterial counts in factories of different 
sizes, or between the different departments within 
the factories, and whether any differences observed 
in the counts could be attributed to variation either 
in the floor area per worker or in the number of 
workers in the department. 

In the first place the results from the 180 units 
were tested for correlation of the bacterial counts 
(c \/count) with area per worker (a) and number 


of workers (w). 
as follows :— 


The results of this analysis were 


Partial correlation 
coefficients : rigw. = —0-387, P <0-01 
= +0-422, P <0-01 


0-:003a + 0-009w. 


'cw.a 
Regression equation: ¢ = 5-349 
Standard partial regression 


coefficients (Snedecor, 1948): b’caw. = 


’ 
b wa = 


Multiple correlation coefficient: R = 0-490 


— 0-268 
+0:323 


It is evident therefore that the count was signifi- 
cantly correlated with both area and number of 
workers, and that an increase in the number of 
workers increased. the count to a greater extent 
than increase in area per worker decreased it. 

Secondly the results were examined by analysis 


TABLE 4 
ANALYSIS OF VARIANCE OF SQUARE ROOT OF BACTERIAL COUNT 





Sum of 
Squares 


147-2 
20:1 


Degrees of 
Freedom 


Mean 
Square 


5-08 


Variance 
Ratio 


Source of Variance 





| 
| 
Between factories an 6 29 | 
| 


» departments .. aa 5 4-02 


Residual 


119-3 


0-82 





Total 


286°6 





TABLE 5 


COVARIANCE ANALYSIS OF SQUARE ROOT OF BACTERIAL 


COUNT 





Sum of 


| Corrected 


Source of Variance 


Squares 


DF. | R? 


Variance 


Sum of Ratio 


Squares | 


oF. | 2 P 





Between factories . . 
Residual 


Factories + residual 


147-2 
119-3 
266°5 


29 _ 


16-53 | 29 2-64 3-33 
113-22 0-79 


189-75 — 


Mean | 
| 
<0-001 


0-051 


| 
| 
| 
| 
| 





Between departments 


Residual 


Departments + residual .. 


20-1 
119-3 
139-4 


17-40 
113-22 
130-62 











<0-01 
<0-01 
“O09w, 


-0-268 
- 0-323 
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variance (Table 4). Both the between-factories 

d the between-departments mean squares were 

nificantly greater than the residual mean square, 

that there was significant heterogeneity within 
ith these two groupings. 

To test whether the differences between the 
 ctories could be attributed to variation in area 
> -r worker or in number of workers, a covariance 
a ialysis was carried out (Table 5). The elimination 

the effect of the regression from the analysis of 

riance left significant heterogeneity among both 
fictories and departments. It is clear therefore 
tlat, although the allowance for the regression 
rduced the between-factories mean square by 
avout a half, the corrected mean square was still 
siznificantly greater than the residual mean square, 
su that this regression did not account for all the 
difference between the factories. 


TABLE 6 


CORRECTED MEAN VALUES OF THE SQUARE ROOT OF THE 
BACTERIAL COUNT FOR DEPARTMENTS 





Department “ a | w c’ | Differences 


Clicking 





6-026 | 102°6 | 42:3 | 5-952 | 


0-390 


Roughstuff .. | 5-265 | 223-2 | 24-6 


5-562 | 


0-252 


Shoe .. |5°198 | 150-7 | 27-6 | 5-310 | 
| 0-015 
5-193 | 163-7 | 35-8 | 5-295 | 


5-530 


Finishing 
| 0°142 
Closing 57°8 | 82:3 | 5-153 
| 0-220 
Making 4992 | 127-6 | 51-2 | 4-933 | 





The source of the differences between departments 
was further investigated by the method suggested 
by Tukey (1949). The mean bacterial counts for 
each department were first transformed to corrected 
means on the basis of the regression equation : 


e’ c + Dea.w: (a died a) ¥ bww.a (w— w) 


where c’ = the corrected department mean, c = the 
observed department mean, a and a = the observed 
grand mean of areas and the department mean 
area respectively, and w and w = the corresponding 
mean numbers of workers; beg. and bew.q are the 
partial regression coefficients of count on area and 
number of workers respectively derived from the 
‘“‘ residual’ line of the covariance analysis. The 
results obtained are shown in Table 6, in which 
the departments are arranged in descending order 
of their corrected mean bacterial counts. 

According to Tukey any difference between suc- 
cessive means can be considered significant if it 
exceeds the value of f(50,). (24). sm. The 5% level 
of ¢ for 60 degrees of freedom is 2-00, and in the 
present case s,, is estimated as (0-79/30)? = 0-162. 
The least significant difference is therefore 2-0 x 
1-414 x 0-162 = 0-458. No difference exceeds this 
value. 

However by Tukey’s second test the mean for 
the clicking room (5-952) is found to differ exces- 
sively from the grand mean 5-368 since 

$952 — 5368 6 0. 

— +... IS: Samsete = 346 

3 Cla + "ras) 

and this value is greater than the 1% level of the 
normal deviate. By the same test there is no 
significant difference among the remaining five 
means, and the variance ratio for them (2-03) is 
also not significant. We may therefore conclude 
that the clicking department mean count differs 
significantly from the rest, which show no differences 
among themselves. 


I am indebted to Mr. P. Armitage, of the M.R.C. 
Statistical Research Unit, for much helpful advice on 
this analysis. 
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THE EFFECT OF ADHESIVE FILM THICKNESS ON 
THE SAMPLING EFFICIENCY OF THE KONIMETER 


BY 


R. J. HAMILTON, T. WAINWRIGHT, and W. H. WALTON 


From the Central Research Establishment of the National Coal Board 


(RECEIVED FOR PUBLICATION OCTOBER 3, 


The method at present used in Britain for the 
preparation of konimeter slides, namely, the appli- 
cation of a film of glycerine jelly with the finger, 
was felt to be insufficiently controlled to give 
reproducible results by different operators, and it 
was therefore decided to test the improved technique 
recently introduced by the Transvaal Chamber of 
Mines (1947) which consists of coating the slides 
with a film of petroleum jelly applied as a 
solution in xylene. 

During the investigation of the different methods 
of slide preparation a number of unforeseen 
problems arose. It was found that the appearance 
of the dust samples varied considerably according to 
the thickness of adhesive film. Initially it was 
thought that this might be attributed to inferior 
optical properties of the thicker films. Further 
work revealed that, on the contrary, thicker films 
were giving the truer results, and that thin films of 
the type hitherto used lead to spurious dust con- 
centration values through the larger particles 
shattering and rebounding on impact with the slide. 


Experimental Work on Film Preparation 


In the South African method of preparation the 
slide is flooded with a solution of petroleum jelly in 
xylene and then stood on edge so that surplus 
liquid may drain off. The residual liquid on the 
slide evaporates leaving a thin film of jelly over the 
surface. The thickness of the resulting film is 
determined by the relative rates of draining and of 
evaporation. Since the rate of draining diminishes 
very rapidly as the film gets thinner, this tends to 
give films of nearly uniform thickness except for 
a small area at the lower edge where a drop of 
liquid accumulates. This latter is wiped from the 
slide after evaporation is complete. This technique 
was found to be quite satisfactory, being far easier 
to use than the earlier finger method, and giving 
films on the slide of great uniformity and con- 
sistency of thickness. 

By varying the concentration of petroleum jelly 
(B.P. paraff. moll. flav.; melting point, 38—46°C.) in 


14 


1950) 


the solvent, it was possible to vary the thickness of 
the film left on the slide within wide limits. For 
the solvent, both xylene and toluene were used, and 
proved equally satisfactory, although the different 
vapour pressures of the two liquids (10 mm. and 
20 mm. Hg at 20°C. respectively) caused the film 
thicknesses to be different, and for the same con- 
centration of jelly, the toluene film was some 50% 
thicker than that for the xylene solution.* 

Film thickness was determined by weighing, with 
the exception of the thinnest film, whose thickness 
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* Later work has indicated that toluene is preferable to xylene as a 
solvent. Precipitated particles (possibly of wax) within the films have 
sometimes been noted when xylene is used. 
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thickness over the slides by an inter-ferometric 
method, but optical flats of sufficiently high quality 
to give accurate results were not available. 


Instrument Performance with Films of 
Different Thicknesses 


A series of tests was carried out with the Watson 
konimeter using slides with petroleum jelly films of 
different thicknesses. In each case the test cloud 
was of coal dust formed by an air-swept tumble 
mill, as used in previous work in this laboratory. 
This dust source gave a cloud of excellent short-term 
constancy, but there was a slow decrease in con- 
centration over prolonged periods. The cloud was 
elatively free from aggregates. Samples were 
aken at the end of a 3 in. square section tunnel in 
in air velocity of 160 ft./min., the konimeter being 
1eld with the jet at right angles to the direction of 
iir flow. A Witwatersrand konimeter was used to 





EFFICIENT FILM THICKNESS OF KONIMETER SLIDES 1S 


check the constancy of the cloud during a run, the 
Watson konimeter slides being changed in order 
that the different film thicknesses might be tested. 
Both bituminous coal and anthracite were used in 
different runs. 

The counting of the dust spots was carried out 
on the Vickers projection microscope, using a 16 mm. 
objective and x4 projector giving an overall mag- 
nification of x200 on the screen. A screen graticule 
of the same design as that in the Watson konimeter 
microscope was used. Counts were made of 
the numbers of particles greater and less than 5y 
diameter respectively. 

Four series of tests were carried ‘out. The 
results are tabulated in Tables | to 3 and shown 
graphically in Fig. 2. In the first run of the first series 
(Table 1, p. 16) seven film thicknesses in the range 
0-06. to 3u. were tested using bituminous coal dust. 
Only particles smaller than 5y were counted in this 


TABLE 2 


RESULTS OF KONIMETER COUNTS IN RELATION TO. FILM 
THICKNESS 


B. Soft Bituminous Coal 
] 



































Concen- | ,; . Average 
tration | oo. — | Konimeter 
Slide (Jelly | Counts 
g./100 ml. | Bess | ’ 
xylene) | ©) | >Su | <5u | >Su| <Su 
Run 3 | 
A 05170 | O1 | 30 | 824 
| 22 | 662 | 24 | 806 
| | | 30 | 948 | 
| 16°] 792 | 
B 09854 | 0-14 42 | 692 
| 46 | 762 | 46 | 781 
| 50 | 934 
| | 44 | 734 
C | 15954 | O16 | 68 | 796 
| 58 | 688 | 52 | 756 
| 40 | 816 
58 | 724 | 
D 2-9994 0-33 94 | 718 | 86 | 711 
78 | 704 | 
E 5-9990 06 | 120 | 459 | 
| 1124 | 364 | 
142 | 364 | 126 | 378 
119 | 338 | 
“F | 99978 | 09 90 | 338 | 
130 | 496 | 
132 | 8 | 121 | 414 
| 132 | 422 | 





case. The most striking feature of the results is a 
sudden fall in the particle count, by about 40%, as 
the film thickness is increased from 0-5y to ly. 
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TABLE 1 
RESULTS OF KONIMETER COUNTS IN RELATION TO FILM THICKNESS 
A. Bituminous Coal 





(Jelly’g./100 ml. ( Thickness Counts Konimeter 
toluene) 8. (uw) (<5) Counts 





Concentration Mass of Film Film Konimeter | Average 


0:548 0-059 745; 649; 862; 789 | 762 
0-925 0-089 659; 780; 639; 718 | 699 








11686 0-208 786 ; 632; 866 





3-231 0°505 706 ; 770; 694 





5-582 0-921 406; 406; 563; 488 | 








7-445 1:28 469; 412; 459; 421 
8:934 son ads 














14-890 2:97 404; 306; 349; 
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TABLE 3 
RESULTS OF KONIMETER COUNTS IN RELATION TO FILM THICKNESS 
C. Anthracite 





Film Konimeter Count Average Konimeter Counts 
Thickness : 





| | 
>10. =| >5u <S5u 
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iis fall was accompanied by a marked change in 
2 appearance of the dust, as shown in Figs. 3, 4, 

and 6. With the thickest film, many large 
irticles up to 20u in diameter were seen of which 
ere was no trace with the thinner films. 

The second run (Table 1) was carried out with 
very thin films, 0-009, to 0-lu thick. It shows that 

e particle count diminishes when the films are 
rade too thin, as would be expected. 

Runs 3 and 4 (Tables 2 and 3) were made with 
a soft bituminous coal and with anthracite respec- 

vely, and particles both larger and smaller than 
5. were counted. Unfortunately, film thickness 
greater than 0-6u was not used in the last test. In 
each case, however, the general trend of the <Sy 
count was similar to that already noted ; there was 
a large diminution in the number of small particles 
as the film thickness approached ly. This fall was 
accompanied by a very large rise in the number of 
large particles (>5y) on the slide, the increase 
being approximately fivefold. 

Two explanations of these results appeared 
possible. (1) That with thick films small particles 
were being buried so that they could not be resolved 
by the microscope and that the film itself was being 
broken by the air jet with the formation of dust- 
filled irregularities having the appearance of large 
particles ; (2) that large particles in part shattered 
on impact with the slide when the film was thin, 
giving rise to an increased fine particle count, and 
in part rebounded from the slide and were lost 
from the sample. 

Further experiments were therefore made to 
decide between these alternative possibilities. 


TABLE 4 
RESULTS OF KONIMETER COUNTS OF INDIAN INK PARTICLES 
(< 3p) 





| Film | ; | 
Slide be el oo | Average 
| = (w) 





Run (a) | } | | 
K | 0 | 








Run (6) | 
M | 

















Konimeter Counts in the Absence of 
Large Particles 


The first experiment was designed to show 
whether the count obtained varied with the film 
thickness in the absence of large particles. Koni- 
meter samples were taken of a cloud of solid 
indian ink particles of size <3y formed by the 
evaporation of a sprayed solution. Two film 
thicknesses were used, lu and 0-1u, and the counts 
now indicated a much smaller diminution in the 
number of particles visible on the thicker film, 
although the spots on the two films differed in 
appearance, that on the Iy film having a more 
concentrated central zone. The results are detailed 
in Table 4. 

Depth of Penetration 


The depth of penetration of particles into 
petroleum jelly films was investigated at larger 
sizes by shooting small spheres of sealing wax at a 

70r 


Percentage penetration 





° 2 3 
Diameter of sealing wax spheres (mm.) 
Fic 7 


jelly surface. These spheres were formed by fusing 
powdered sealing wax on a cold surface by flaming 
the particles with a Bunsen burner. The spheres 
were then introduced via a side arm into a long 
glass tube through which air was blown at 80 m./sec., 
this being the value given by the makers for the 
velocity in the jet of the konimeter. The depth of 
penetration of the particles into the jelly, expressed 
as a percentage of the particle diameter, was 
calculated from microscopic measurements of the 
diameter and height of particle remaining above the 
surface. The resulting plot of penetration and 
particle size (Fig. 7) shows considerable scatter due 








BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


Fics. 3-6.—Photomicrographs illustrating marked 
in the appearance of the dust after sudden fa 
particle count. 
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o the method of measurement and the imperfect 
phericity of the particles, but it clearly demon- 
‘trates that the percentage penetration is small and 
diminishes as the particle size grows smaller. 
Particles evidently remain on the surface of the 
adhesive film and it appears most improbable that 
deep penetration of small particles into the film can 
detract from the accuracy of konimeter counts. 
Indeed, although the results in Fig. 7 cannot be 
extrapolated to particles of the size sampled by the 
konimeter, they do suggest that the fall in konimeter 
count of <5y particles when the film thickness 
approaches Iu occurs when the larger particles 
cease to penetrate the film and to strike the glass 
plate beneath. This view was reinforced by 
shooting } in. diameter coal particles, in the manner 
described for sealing wax spheres, at petroleum 
jelly films on glass. No shatter occurred unless 
the particles penetrated to the back-plate, but when 
they did strike the glass the break-up was usually 
extensive. There was also a rebound of large 
fragments. 


Rebound of Particles 


The possibility of particles rebounding from the 
slide in the konimeter was examined by applying an 
adhesive film to the brass surface surrounding the 
lower end of the jet, which is at a distance of 0-5 mm. 
from the glass slide. It was thought that particles 
rebounding from the slide might strike and be 
retained on this surface, and this in fact was found 
to be so. Fig. 8 gives counts of the numbers of 
particles on the slide and jet respectively for various 
film thicknesses. The curves for the numbers of 
large and small particles on the slide follow the 
pattern already described. The number of particles 
caught on the adhesive surface surrounding the jet 
decreased with increasing film thickness and the 
slide’s efficiency in retaining large particles. 


Types of Film 


The experiments we have described show that 
the performance of the konimeter in sampling coal 
dusts is very dependent on the thickness of the 
adhesive film, and it is therefore of interest to know 
the type of film that has hitherto been generally 
employed. These have been of glycerine jelly 
applied with the finger, but no standard thickness 
has been employed and there can be little doubt 
that there have been wide variations. The usual 
practice appears to have been to use very thin films 
and the instructions supplied by the makers of the 
British type of konimeter state that surplus adhesive 
should be removed “ until only a very thin film in 
the form of a tarnish remains on the plate ”’. 

The weight of film on a number of slides prepared 


in this manner in the laboratory has been determined. 
We found that the values ranged from 0-4 mg. to 
6 mg. corresponding to film thicknesses of from 
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0-12u to 1-8u respectively. Two other laboratories, 
with considerable experience of konimetry have 
given the following data for slides prepared : 
(a) ten films varying from 0-3 to 0-9 mg. weight, 
with an average of 0-65 mg., corresponding to 
thicknesses of 0:09u,, 0-3u, and 0:2u respectively ; 
(b) three films of weights 0-2 mg., 0-7 mg., and 
0-9 mg., with corresponding thicknesses of 0-06y, 
0-2u, and 0-3u. 

South African practice in this older method of 
slide preparation is to use a film of such thickness 
that the weight of glycerine jelly spread over an area 
5 cm. in diameter should be approximately 0-5 mg. 
Assuming the density to be unity, this corresponds 
to a thickness of 0:25u. It therefore appears that 
the general practice, both in this country and in 
South Africa, has been to use films of the type which 
gave high small particle counts in Fig. 2. The 
South African instructions for slide preparation by 
the improved technique using petroleum jelly in 
xylol do not specify the film thickness, but give 
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the concentration of solution to be used as 1% w/v. 
Reference to Fig. 1 indicates that this would give a 
0-14u film, so that ‘‘ thin films ” appear still to be 
used in that country. 

Discussion 

Our experimental evidence leads clearly to the 
following conclusions. 

The South African improved technique of koni- 
meter slide preparation using a solution of petroleum 
jelly in xylene gives films of excellent quality and 
reproducibility and is easy to use. The method is 
superior to the older one in which glycerine jelly is 
applied with the finger. 

When clouds of coal dust are sampled with the 
konimeter, the particle count obtained varies 
markedly according to the thickness of adhesive 
film on the slide. In the experiments reported, the 
count of <5y particles fell sharply by about 40% 
as the film thickness was increased from 0-4 to Ip. 
The count of Sy particles increased fivefold as the 
film thickness was increased in the range 0-1 to Ip. 

The results obtained in the work described in 
this report may be illustrated approximately (Fig. 9). 
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In zone A, which covers roughly film thicknesses of 
from 0-1n to 0:25y, the counts of fine particles 
remain approximately constant at a high level, and 
the counts of large particles gradually increase. 
These effects are due predominantly to the shatter 
and rebound of large particles. In zone B, which 
extends roughly over the film thickness of from 
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0-25u to 0-8u, the counts of fine particles dimini-h 
considerably, and those of large particles increas», 
Here shatter of large particles is ceasing rapid y 
with increase in film thickness. In zone C the 
number of fine particles counted remains approxi- 
mately constant with further increase in filin 
thickness owing to the complete cessation of shatter, 
and the number of large particles also shows little 
change, although there is evidence that rebound of 
very large particles (>10y) takes place from films 
of thickness greater than lu. Hence it will be seen 
that the thicker films are giving a more accurate 
measure of the sampled cloud than are the “ thin ” 
films of about 0-25u. 

It is estimated that the glycerine jelly films which 
have conventionally been used hitherto have been 
of the order of 0-25u thick or less, and hence it 
appears probable that counts have been recorded 
for the small particles which are consistently too 
high. The magnitude of the error with thin films 
will depend on the number of large particles present 
in the sampled cloud. It is not known whether 
film thickness is of equal importance in sampling 
rock dusts, which may be more resistant to shatter. 

The use of thicker films will improve the accuracy 
of the konimeter as a sampling instrument only in 
so far as it reduces the generation of spurious fine 
particles within the instrument itself by shatter and 
increases the retention of larger particles on the 
slide. Other inherent limitations of the konimeter, 
arising from its snap action and the failure of very 
small particles to impinge, are unaffected. Davies, 
Aylward, and Leacey (1951) have reported that 
konimeter deposits contain a large number of fine 
particles not present in the original cloud, and 
attributed this to the disintegration of aggregates in 
the jet. Such disintegration will be unaffected by 
film thickness. 

Various workers in recent years have investigated 
the correlation between the konimeter and other 
dust-sampling instruments. Burdekin (1948), using 
a constant laboratory coal dust cloud, found that 
the particle concentration measured by the Watson 
konimeter agreed with that given by the thermal 
precipitator in the size range 0-9 to Su. Beadle 
(private communication) for rock dust in the South 
African gold mines, has given the following results 
for the Kotze konimeter. 





Ratio of Konimeter Count/ 
Thermal Precipitator 
Count 


Percentage >2u by 
Thermal Precipitator 





1-3 0-26 
3-13 0-80 
14-18 0-91 
19-29 1-33 
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Thus the number of particles found by konimeter 
is only a fraction of that given by the thermal 
precipitator when no large particles are present, but 
rises above the thermal precipitator value when the 
cloud is coarse. This can be explained by the 
generation of small particles from large ones in the 
konimeter, either by disruption of aggregates or by 
shatter. Burdekin (private communication) has 
further stated that the size distribution of particles 
used in his experiments mentioned above makes his 
results consistent with those of Beadle. 

Davies, Aylward, and Leacey investigated the 
performance of a number of different types of 
impingement instruments, including the Kotze and 
Watson konimeters. Test clouds of both coal and 
quartz were used. which were probably rather more 
highly aggregated than those used in our work. 
Their experiments were not made with clouds of 
different size distributions, but it was attempted to 
calculate instrument performance for each size from 
the size analysis of the counts. For coal dust it 
was found that the konimeter efficiency increased 
with decrease in size, being greater than unity below 
1-Su and rising to several hundreds per cent. at 
smaller sizes. Above 1-5 the Watson konimeter 
efficiency tailed off rapidly to zero at 8y. In the 
same size range the Kotze konimeter efficiency 
remained near unity. These results were for slides 
coated with glycerine jelly applied by the finger to 
give a very thin film. Coated slides were not used 
in the work with quartz dust. 

There can be little doubt ‘that all the work 
described in the preceding paragraphs is seriously 
affected by the film thickness used on the slides, 
and this was largely undefined in what was other- 
wise careful work. In each case the films were 
probably in the thin category (about 0:25) described 
in this report. Had thicker films (about lu) been 
used, it seems probable that the very high counts 
of small particles when large ones were also present 
would not have been obtained, and that the overall 


konimeter counts would have been appreciably 
reduced in relation to those obtained with the 
thermal precipitator. 

Since the performance of the konimeter as a 
(coal) dust-sampling instrument varies greatly with 
the nature of the adhesive film on the slide, it is 
evident that a standardized method of film prepar- 
ation is desirable. We suggest that petroleum jelly 
films 1 thick, applied by the solvent method, should 
be adopted as standard. At this thickness spurious 
counts arising from the shatter and bounce of 
particles on impact with the slide are largely 
eliminated, although other limitations of the 
instrument remain. 


Summary 


The South African technique of preparing 
adhesive films on konimeter slides from a solution 
of petroleum jelly in xylene has been tested and 
found to give results of excellent reproducibility and 
uniformity. It is considered to be superior to the 
method in which glycerine jelly is applied with a 
finger. 

The performance of the konimeter in sampling 
coal dust is considerably influenced by the thickness 
of adhesive film on the slide. Thin films (about 
0-25u) as conventionally used, give an exaggerated 
fine particle count and low estimate of the number 
of large particles, as a result both of the shatter 
and the rebound of the latter on impact with the 
slide. Thicker films (about 1) provide a cushioning 
effect which largely eliminates these errors. 


We wish to thank Dr. J. T. Burdekin and Mr. F. Henley 
Price for providing information on film thickness for 
slides prepared in their laboratories. 

This paper is published by permission of the Director 
General, Scientific Department, National Coal Board. 
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CONTAMINATION OF CETRIMIDE AND OTHER FLUIDS 
WITH PSEUDOMONAS PYOCYANEA 
BY 
E. J. L. LOWBURY 


From the Medical Research Council Industrial Medicine Research Unit, Birmingham 


(RECEIVED FOR PUBLICATION SEPTEMBER 1, 1950) 


When wounds which can be adequately covered 
acquire bacterial infection in spite of a strict 
**no-touch”’ dressing technique (M.R.C. War 
Memo. No. 6, 1941 ; Clayton-Cooper and Williams, 
1945), the sterility of materials appiied during the 
dressing falls under suspicion. The usual methods 
of sterilizing gauze, cotton wool, bandages, and 
surgical instruments are effective if properly 
carried out, so it is more probable that a fluid or 
cream applied locally or used for holding sterile 
instruments might be conveying the infective agent. 
Soap solution, cetrimide, ‘ dettol’’ and calamine 
lotion are commonly dispensed in large corked or 
stoppered bottles which are sometimes not replaced 
for many days, and during that time they are 
frequently opened. Contamination of such bottles 
is likely, and the survival or multiplication of some 
coliforms and especially of Pseudomonas pyocyanea 
is reported to be possible even in solutions of 
cetrimide (Williams, Clayton-Cooper, Faulkner, 
and Thomas, 1944). 

It is common both in factory surgeries and in 
hospitals for injuries to be cleansed with soap 
solution or cetrimide and for Cheattle’s forceps to 
be kept standing in dilute “‘ dettol”. The presence 
of added infection with Ps. pyocyanea in a number 
of adequately covered wounds prompted the 
sampling of various fluids and creams. 


Isolation of Ps. pyocyanea from Hospital Fluids 


Absorbent cotton wool swabs were dipped into bottles 
of 1% cetrimide solution, 2% soap solution, calamine 
lotion, 10% “* dettol ’’, penicillin cream, and a number of 
other fluids used in hospital dressing stations and 
operating theatres. Samples were taken from bottles 
which were actually in use, some of them containing 
only a remnant of fluid. 

Swabs were inoculated on plates of a selective medium 
for Ps. pyocyanea (0-1% cetrimide agar; Lowbury, 
1951) and in nutrient broth. After 24 hours’ incubation 
at 37°C. the broth was subcultured to cetrimide agar 
plates. All plates were examined after 24 hours’ and 
48 hours’ incubation at 37°C., and Ps. pyocyanea was 


recognized by detecting green pigment and charac- 
teristic fluorescence under an ultra-violet lamp with a 
dark glass filter. 

The results of sampling were as follows : 





No. of Bottles | Ps. pyocyanea 
Sampied | Present 


18 
23 
14 


Fluid 





18 
6 
10 


Soap solution. . a 
1% cetrimide solution 
Calamine lotion 
10% “* dettol ” 9 
Penicillin cream : 12 
Penicillin jelly oe 5 
Miscellaneous fluids 
(including sterile 
saline, water, eusol, 
sodium sulphate, 
flavine, collodion). . 


88 0 





The bottles from which Ps. pyocyanea was 
isolated had corks. A separate sampling from the 
cork and inside of neck and from the cetrimide 
solution of 19 of the bottles sampled showed a 
higher proportion of positives from the cork (6/19) 
than from the cetrimide solution (3/23). Ps. 
pyocyanea was never isolated from the fluid when 
it was not also found on the cork. Moreover, in 
three of the bottles from which the organism was 
isolated, the load of contamination of the cork 
appeared to be heavier than that of the fluid. 


Replacement of Corked by Sterile Screw-capped 
Bottles 


It is probable that contamination of these fluids 
occurred through handling of the bottles rather than 
by deposition from the air. Moreover, once the 
organism has been introduced it is likely to remain 
when the bottle is refilled and might possibly 
contaminate other materials in the dispensary. 

To prevent contamination and maintain sterility 
of these fluids, it seemed desirable and, perhaps, 
sufficient to dispense them (a) in small bottles, 
which would be replaced daily ; (5) sterile, or at 
least in sterile bottles ; and (c) with covers which 
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ould overlap the necks of the bottles and protect 
rem from handling. In practice it was found 
onvenient to use screw-cap bottles of 100 ml. to 
000 ml. capacity according to the amount of 
juidusedinaday. Cetrimide, soap, and “‘ dettol ”’ 
olutions were autoclaved in bottles at 10 Ib. 
yressure for one hour, the caps being lightly screwed 
yn. Calamine lotion was dispensed in sterile 
crew-cap bottles. 

A second sampling of cetrimide, soap solution, 
nd calamine lotion was carried out after all the 
toprered bottles of these fluids in the hospital had 
seen replaced by clean supplies in screw-cap 
ottles. The results were as follows : 





| No. of Bottles | Ps. pyocyanea 


Fluid Sampled Present 


1% cetrimide solution | 0 
Soap solution Coal 0 
Calamine lotion x 2 0 








Incidence of Ps. pyocyanea Infections before and 
after Issue of Screw-cap Bottles 


The issue to all wards and to the operating 
theatres of cetrimide and soap solutions and of 
calamine lotion in screw-cap bottles, and the 
withdrawal of previous stocks of these fluids, was 
adopted between February and April, 1950. To 
find whether these changes had any immediate 
effect on the incidence of Ps. pyocyanea infection in 
the hospital, comparisons were made of the pro- 
portions of positive diagnostic swabs from pus, 
haematomata, wounds, and other surface lesions 
(except burns) submitted by surgeons to the clinical 
laboratory before and after the change in the 
method of dispensing fluids. 

Out of 545 swabs examined between May 1, 
1949, and April 30, 1950, 101 (18-5%) contained 
Ps. pyocyanea; an average of 8-3 swabs yielded 
the organism each month (ranging from 3 to 16). 
In the three months from May 1, 1950, to July 31, 
1950, three out of 104 (2:8%) of the swabs examined 
contained Ps. pyocyanea, two of the positives being 
from an old case with long-standing Ps. pyocyanea 
infection. A comparison was also made of the 
proportion of patients from whose lesions Ps. 
pyocyanea was isolated during the periods May 1, 
to July 31, in 1948, 1949, and 1950. Monthly 
counts of the cases swabbed and the number of 
these which yielded Ps. pyocyanea were added 
together and gave the following results :* 


*The differences between the proportion of positives in 1949 and 
1950 (x? = 8-0; P < -01) and 1948 and 1950 ( x? = 4:0; P < -05) were 
both significant. 





Cases Yielding 
Ps. pyocyanea 


| | Per- 
| No. centage 


| 
| 


106 11 | 10-4 


Cases 


— | Swabbed 








May | to July 31, 1948 
1949 


” ” | 89 14 
1950 | 76 2 


eo | 
2-6 


” ” 





Interpretation of the findings from such an 
arbitrary group of specimens is, of course, very 
uncertain. The data quoted are preliminary, and 
even if further records show a continued reduction 
in the incidence of Ps. pyocyanea it is still impossible 
to exclude the influence of other factors (e.g., 
improvements in ward hygiene and the use of 
specific chemotherapy in other wards). It does, 
however, seem likely that contaminated soap 
solution and cetrimide were responsible for a pro- 
portion of the added infections, since these fluids 
were used as a routine for the cleansing of wounds 
and of operation sites. 


Reasons for the Survival of Ps. pyocyanea in 
Disinfectant Solutions 


Soap is known to be weak in its disinfectant 
action against Gram-negative bacilli (McCulloch, 
1945). In our studies soap solution inoculated 
with small amounts of a Ps. pyocyanea broth culture 
was found still to be contaminated after standing 
24 hours at room temperature. Cetrimide, though 
it has been shown to be peculiarly inactive against 
Ps. pyocyanea (Williams and others, 1944 ; Harper 
and Cawston, 1945; Hood, 1948), is reported to 
kill the organism in concentrations considerably 
lower than 1% (Davies, 1949). In experimental 
contamination of aqueous cetrimide solutions with 
peptone water cultures we found that several 
strains of Ps. pyocyanea were killed at concen- 
trations of 0-015°% and above in one hour. 

The survival of an organism in an environment 
which is normally lethal to the species might be 
due to (a) the presence or development of resistant 
strains; (6) protection of the organisms or 
neutralization of the disinfectant by proteins or 
other organic compounds ; and (c) other factors, 
for example, intermittent contact with the disin- 
fectant. 

A few experiments were made with the purpose 
of finding if one or more of these mechanisms 
might account for the presence of Ps. pyocyanea in 
bottles of cetrimide and 10% “* dettol ’’. 


Experiments to Find Resistant Strains 


Experiment 1.—The resistance to cetrimide of two 
strains of Ps. pyocyanea was estimated, one of the 
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strains having been isolated from a stock bottle of 1% 
cetrimide and the other having no history of contact 
with cetrimide. The method used was as follows. 
Amounts, each of 0-04 ml. 24-hour peptone water 
cultures of Ps. pyocyanea, were added from a dropping 
pipette to 0-5 ml. amounts of a range of doubling 
dilutions of cetrimide in distilled water. After standing 
at room temperature for periods of one hour, six hours, 
and 24 hours, the tubes were shaken and loopful sub- 
cultures to peptone water were made. Peptone water 
tubes were examined for turbidity after overnight 
incubation at 37°C. and subcultured to agar plates for 
confirmation. After the 24 hours’ subculture, the 
0-5 ml. amounts of cetrimide were diluted with 10 ml. 
‘*“lemco”’ broth and incubated overnight to detect 
small numbers of surviving organisms. The results 
showed no difference in sensitivity to cetrimide of the 
two strains, the highest concentrations (g.%) from 
which Ps. pyocyanea was isolated being as follows : 





Standing Time 
(hours) 
1 6 24 
Strain A (no history of contact 
with cetrimide) a 
Strain E.1051 (from cetrimide 
bottle) a ee ‘ 





0-015 0-007} 0-007 
0-015 | 0-007} 0-007 





Experiment 2.—Using the same method, the sensi- 
tivity to ‘“‘dettol” of two strains of Ps. pyocyanea 
isolated from bottles of 10% ‘‘ dettol’’ was compared 
with the sensitivity of two other strains. The highest 
concentrations (%) from which Ps. pyocyanea was 
isolated were as follows : 





Standing Time (hours) 
1 6 


Strain 





24 





.1024 (from “ dettol’’).. 
-1025 (from “* dettol ’’).. 


6:25 
6:25 
6°25 
2 6:25 


<6°25 
<6°25 
<6:25 
<6:25 


2: 
2: 
2: 


1 
1 
1 
6 





Resistant strains or mutants were apparently not 
responsible for the contamination of the fluids from 
which the organisms under test were isolated. Moreover, 
several attempts to induce Ps. pyocyanea to acquire 
resistance to cetrimide were unsuccessful. 


Experiments to Determine Protection by 
Organic Compounds 


Experiment 3.—Twenty-four hour peptone water 
cultures of four strains of Ps. pyocyanea were sub- 
cultured to a range of doubling dilutions of cetrimide 
from 10% to 0:15% in broth. The strains of Ps. 
pyocyanea had not been in contact with cetrimide since 
their isolation. After incubation for 24 hours at 37°C. 
all four strains were found to be growing in all dilutions 
of cetrimide broth. The experiment was repeated with 
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peptone water solutions of cetrimide, and the resi ts 
were the same as with broth. 


Experiment 4.—Twenty-four hour peptone wa :r 
cultures of two of the strains used in Experiment 3 wee 
centrifuged and re-suspended in horse serum. Amouns, 
each of 0-04 ml., of these suspensions and of the origiral 
peptone water cultures were added by dropping pipette ‘o 
0-5 ml. amounts of a range of doubling dilutions of 
cetrimide from 10% to 0:001%. Subcultures of these 
suspensions were made as in Experiment 1, and the 
highest concentrations of cetrimide from which Ps. 
pyocyanea could be isolated were as follows : 





. , iS | 4 6 | 24 
aes enpenens te minutes | hour | hours | hours 





serum | 0:03 | 0:015| 0-015! 0-015 
| peptone water | 0-007 | 0-007) 0-004! 0-004 
B serum 0-125 | 0:06 | 0-015); 0-015 
| peptone water 0-007 | 0-007 | 0:004 | 0-004 


A 





Experiment 5.—Experiment 1 was repeated, using 
1% cetrimide solution taken from a bottle in which 
Ps. pyocyanea had been found and at the same time a 
freshly-made cetrimide solution. 

The highest concentrations of both solutions from 
which Ps. pyocyanea could be cultured were 0-015 after 
one hour and 0-007 after six hours. Since there was no 
difference in the disinfectant power of the two solutions, 
survival of Ps. pyocyanea in the cetrimide bottle had 
obviously not been due to substances in the solution 
itself. 

From these experiments it may be inferred that 
organic substances in solution with cetrimide can 
neutralize its disinfectant action against strains of Ps. 
pyocyanea and that there is a degree of protection of 
these strains by serum added with the organism to 
aqueous cetrimide solution. The cetrimide solution in 
a contaminated stock bottle, however, does not contain 
enough of such solutes to protect added Ps. pyocyanea. 


Artificial Contamination of a Cetrimide Bottle 

Growth of Ps. pyocyanea from a culture plate was 
spread on the inside of a cork covering a bottle of 1% 
cetrimide. During the first six hours the bottle was 
inverted about once every hour. Swabs taken from the 
cork one hour, three hours, six hours, and 24 hours 
after inoculation were heavily contaminated with Ps. 
pyocyanea and swabs from the fluid were positive one 
hour, three hours, and six hours after the cork had been 
inoculated. 

Discussion 


The isolation of Ps. pyocyanea from fluids 
applied to wounds has revealed a_ preventable 
reservoir of wound infection which may be common 
and is of particular importance in the infection of 
adequately covered wounds. Measures to ensure 
and maintain the sterility of certain fluids, including 
such disinfectants as cetrimide and 10% ‘“‘ dettol” 
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ire necessary and have been achieved by dispensing 
hem in autoclaved screw-cap bottles. Since the 
ntroduction of such sterile fluids the incidence of 
vound infection with Ps. pyocyanea has fallen. 

The question arises why Ps. pyocyanea and other 
yrganisms survive in disinfectant fluids at concen- 
rations which are lethal to these organisms in 
listilled water in a test tube. Strains of Ps. 
»yocyanea isolated from cetrimide and “ dettol ” 
vere no more resistant to these disinfectants than 
ther strains. The fact that Ps. pyocyanea will 
eadily grow in culture media containing 1% and 
nore of cetrimide suggests a mechanism by which 
wganisms deposited on the corks of bottles may 
survive intermittent contact with this fluid. This 
explanation gains support from the observation of 
Nelson (1942), who isolated coliform bacilli from 
bottles of sterile distilled water, and showed that 
growth-promoting substances could be derived 
from cork. Deposited on moistened corks by 
contaminated fingers, Ps. pyocyanea might be 
expected to survive in bottles of cetrimide and 
“dettol’’ at a concentration which kills the 
organism when it is unprotected. An envelope of 
dried exudate from the wound in which the con- 
taminating organism had previously grown would 
contribute further protection. The organisms 
probably persist on the cork, from which they are 
periodically washed into the fluid when the bottle 
is tipped up or inverted. Special stress is therefore 
laid on the disadvantages of corks which not only 
fail to protect the rim of the bottle neck from 
contamination but also provide a nidus on which 
bacteria persist and may even multiply. The 
replacement of large corked bottles by sniall screw- 
cap bottles should be attainable in all industrial 
medical departments. 

Other precautions are desirable wherever possible. 
The bottles should be sterilized before, or preferably 
after, filling with the fluid. In industrial medical 
departments where facilities for autoclaving are 


not available, it would be reasonable to boil screw- 
cap bottles of cetrimide, soap solution, and 10% 
““dettol”’ in the sterilizer. Such a simple daily 
routine using water starting up from cold should 
be neither time-consuming nor cause too great a 
loss from cracked bottles. 


Summary 


Ps. pyocyanea was isolated from bottles of 1% 
cetrimide solution, 2% soap solution, 10% ‘* dettol’’, 
and calamine lotion used in hospital dressing 
stations and operating theatres. The contaminated 
fluids were in bottles with corks. 

Fluids dispensed in small sterile screw-cap 
bottles were found to be free from contamination 
by Ps. pyocyanea and there was evidence of a 
reduction in the rate of infection of wounds by the 
organism after the new method of dispensing was 
introduced. 

The survival of bacteria in solutions of disin- 
fectant is briefly discussed. 

Special care is recommended in the dispensing of 
such fluids for hospitals and industrial medical 
departments. Small screw-cap bottles should be 
used, when possible filling the bottles before they 
are autoclaved or boiled. 


I am indebted to Mr. W. Recht for suggestions which 
encouraged me to undertake this study. I also wish to 
thank Dr. S. Sevitt for permission to use his clinical 
pathology records, and Mr. H. Lilly for technical 
assistance. 
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NEW LIQUID SKIN CLEANSERS FOR WORKERS 
EXPOSED TO MINERAL OIL 


BY 
L. N. SAVIDGE and F. H. TYRER 


From the Research Department, Port Sunlight 


(RECFIVED FOR PUBLICATION SEPTEMBER 14, 1950) 


The importance of providing adequate cleansing 
facilities for industrial workers, and in particular 
for those whose skin is constantly or frequently 
exposed to contamination with potentially harmful 
lubricating oils, is now well recognized. The 
removal of lubricating oils from the skin, although 
superficially an apparently simple matter, is, in fact, 
usually difficult to accomplish without using 
harsh abrasive cleansers or oil-solvents such as 
kerosene or white spirit. Traces of lubricating oils 
are tenaciously retained, particularly in the hair 
follicles, and are a potential source of danger. 
Whilst abrasive and solvent cleansers are very 
popular with workmen because of the ease and 
speed with which they can be used, both must be 
condemned, the one because of the damage to the 
epidermis resulting from frequent use, and the other 
because of its excessive defatting action, which may 
lead to dermatitis. In considering the ideal type of 
cleanser, therefore, due account must be paid to 
its effectiveness in the removal of oily and particulate 
soils, to the absence of abrasion or excessive de- 
fatting effect, to ease of application, and speed of 
action. The last two factors are important if the 
worker is to be persuaded to use the cleanser. It 
follows then that cleansers supplied to the workers 
must be chosen carefully, and in making this choice 
it is desirable that the industrial medical officer 
should be consulted. 

Fortunately the assessment of the efficiency of a 
cleanser is a simple matter, as has been shown by 
Cruickshank (1948). In order to see whether any 
lubricating oil is left on the skin after washing, it 
is sufficient to examine the hands and arms of the 
worker in ultra-violet light, when the presence of 
the merest residual traces of such oil will be disclosed 
by a bright, pale blue fluorescence. Using a 
special washing technique and then applying this 
test for residual lubricating oil, Cruickshank 
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compared a wide variety of cleansers and found 
the most effective to be a mixture of 


Powdered soap * .. 


Mild organic absorbent such as wood 


50% 

flour .. 

Borax ei oe Be 
Sodium pyrophosphate .. 

We have found, however, in extensive trials, that 
the regular use of this cleanser tends to be rather 
drying to the skin of some individuals, pariicularly 
in cold weather and with elderly workers, and that 
this can be rectified by omission of the pyrophos- 
phate without any noticeable loss of efficiency in 
removing dirt and oil. Cruickshank found the 
next most effective cleansers to be those based on 
soap or sulphonated oils in conjunction with white 
spirit or a mixture of white spirit and light lub- 
ricating oil together with minor ingredients and 
water. These liquid cleansers rapidly loosened the 
dirt and oil from the hands, but during rinsing some 
of the lubricating oil was re-deposited on the skin 
and in ultra-violet light could be seen as a fine, 
fluorescent film; a second wash, preferably with 
soap and water, was found to be necessary in order 
to remove the oil completely from the skin. We 
carried out wide scale industrial trials under 
ordinary conditions of use and confirmed these 
findings. 


New Type Liquid Cleansers 


In discussing alternative methods of skin cleansing 
Cruickshank found that complete removal of 
lubricating oil could be obtained if the hands and 
arms were anointed with medicinal paraffin or other 
bland oil, and then washed. Thus a cleanser 
containing medicinal paraffin or a similar innocuous 
oily constituent might prove to be the most effective 
type of liquid cleanser. We have examined a 


* Powdered soap is obtained by drying soap to which no alkali 
or other salts have been added. 
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umber of such cleansers, which incidentally are 
ir more difficult to formulate than those based on 
erosene or white spirit, and have found them to be 
ighly efficient although perhaps not quite so 
ffective as the wood flour cleanser mentioned 
bove when heavy contaminations of particulate 
»il have to be removed. An example of this 
ype of cleanser is a clear, single phase liquid 
ontaining the following : 
Non-ionic detergent (condensed poly- 
ethylene-oxide type). . ad 
Mineral oil (cosmetic grade, non- 
fluorescent in ultra-violet light) 
** Lorol ” (commercial lauryl alcohol) . . 
Isopropyl alcohol R 
Cresol (optional) . . 
Soap (low titre) 
Water 

This cleanser, vend into the dry skin, loosens 
and dissolves the contaminating lubricating oil and 
when rinsed off with water leaves the skin free from 
the soil. In exceptionally difficult cases a second 
wash may be necessary, and the cleanser may be 
used on the already wetted skin. A further virtue 
of this particular type of cleanser is that the skin 
is left particularly soft and smooth and less liable 
to chap in cold weather. 

A cleanser such as the one just described is 
necessarily rather expensive to produce and on this 
account might not be generally acceptable, although 
limited experience suggests that the expense is 
justified in cases where the worker is sensitive to 
the usual cleansers. Synthetic detergents or soap 
used alone, as Cruickshank showed, are not very 
satisfactory cleansers for oily dirt, although, in the 
case of certain of the synthetics, lack of efficiency 
is due to difficulties of application rather than to 
lack of detergent properties. It has now been 
found that suitable mixtures of synthetic detergents 
and soap form cleansers both effective and pleasant 
to use. A cleanser containing 

Non-ionic detergent (condensed ee: 
ethylene-oxide type) i . 145% 
Soap (low titre) is ree ne 50% 
Isopropyl! alcohol * we 
Water .. Je 3 * IOS te 
when used on the a dite as previously described, 
is effective in removing most oily soils, and is very 
little inferior to the compound cleanser containing 
cosmetic grade mineral oil. This cleanser has been 
tested under ordinary conditions of use by large 


Photographs in ultra-violet light. 
Fic. 1.—Normal pur before soiling, with natural 
fluorescence of nails. 
Fic 2.—Hand after soiling with dirty diesel engine oil. 
Fic. 3.—Same hand after washing with toilet soap. 
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numbers of workers such as fitters, garage han \s, 
and others whose work involves the handling of 
dirty lubricating oils and greases, and by won :n 
handling animal and vegetable oils, with whom it 
proved very popular as it left the hands cle:n, 
soft, and smooth. 


Efficiency of Different Types of Cleanser 


Some idea of the relative efficiencies of the 
various types of cleansers mentioned may be 
obtained from the photographs, which were taken wal 
in ultra-violet light through a gelatine screen to tf 
filter out stray ultra-violet radiations. Fig. 1 shows Gloy 
the normal hand before soiling; apart from the W. B 
finger nails, which fluoresce naturally, the hand is H. 1 
quite free from fluorescence. Fig. 2 shows ihe Mini 
appearance of the hand after soiling with dirty Lonc 
sump oil from a diesel engine; the whole hand 71 ta 
shines with a bright, pale blue fluorescence. Fig. 3 It! 
shows the same hand after washing with a good in irc 
toilet soap ; it will be seen that considerable areas This 
of the skin are still contaminated with oil. The — 
hand washed with a proprietary compound cleanser Grea 
containing turkey ‘red oil, pine oil, and kerosene ye 
(Fig. 4) is seen to retain oil, particularly between re) 
the fingers and at the wrist, and not to be entirely quar 
free from contamination elsewhere. Figs. 5 and 6 the e 
show the hands after washing with the wood be at 
flour/soap cleanser and the liquid cleanser based 
on the mixture of soap and non-ionic detergent, 
respectively ; both hands are quite free from 
fluorescent oil. 


Summary 


The most effective hand cleanser is a powder 
containing about 50% wood flour, 48°, powdered 
soap, and 2% borax. For those who prefer a 
liquid cleanser, either because of ease of dispensing, 
feel, or for any other reason, a single phase liquid 
containing a bland, non-fluorescent mineral oil, a 
non-ionic detergent and soap, together with blending 
agents, can strongly be recommended, particularly 
for use where the skin is sensitive to. other cleansers. 
An almost equally effective liquid cleanser of a 
less expensive type is one based on a mixture of 
non-ionic detergent and soap. 
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Fic. 4.—After washing with proprietary cleanser. 
Fic. 5.—After washing with wood flour/soap cleanser. 


Fic. 6.—After washing with non-ionic detergent/soap 
cleanser. 
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BOOK REVIEWS 


Industrial Lung Diseases of Iron and Steel Foundry 
Workers. By A. I. G. McLaughlin, with the assistance 
of E. A. Cheeseman, Jessie Garrad, S. Roodhouse 
Gloyne, K. L. Goodall, H. E. Harding, M. H. Jupe, 
W. B. Lawrie, K. M. A. Perry, C. L. Sutherland, and 
H. Woods. From the Factory Department of the 
Ministry of Labour and National Service. (1950). 
London: H.M. Stationery Office. 49 Figs., 51 plates, 
71 tables. Pp. XIV + 282. Price £1 Is. Od. 


It has been known for many years that certain workers 
in iron and steel foundries are prone to develop silicosis. 
This knowledge was derived from surveys carried out in 
various parts of the world and from the records in 
Great Britain of the Silicosis and Asbestosis Medical 
Board, and the Factory Department of the Ministry of 
Labour. The main purpose of a report of this extent 


and detail must be to make these preliminary impressions 
quantitatively precise and to relate disease incidence to 
the environmental conditions of work to which it might 
be attributed, so that preventive measures can be applied 


to the places where they are most needed. 

Such studies may also have a value merely by con- 
firming what is already known, thus accelerating the 
introduction of legislation to provide benefits to the 
workman and reminding industry of its occupational 
hazards. Recently fettlers in iron foundries have 
become entitled to compensation for silicosis under the 
National Insurance (Industrial Injuries) Act, and the 
steel industry has introduced periodic examinations for 
workers exposed to a silicosis risk. This report may 
well have stimulated the introduction of these benefits, 
and if it has, the authors have certainly made a 
contribution to industrial medicine. 

The review of the literature of pulmonary disease in 
the foundry industry, the clear and well-illustrated 
account of the foundry processes, and the information 
about the occurrence of industrial pulmonary disease in 
foundry workers from the records of the Factory 
Department and the Silicosis and Asbestosis Medical 
Board, are all valuable contributions. 

The account of pathological studies of 64 cases from 
foundries is of considerable interest, particularly the 
Suggestion that the mixed dust of foundries may give 
rise to a modified silicosis in some ways resembling that 
of coal miners. It is a pity, however, that no attempt 
was made to correlate radiographic appearances with 
the underlying pathology. 

Serious criticism however must be made of the planning 
of the main investigations, especially of the methods of 
ampling. Statistical help was delayed until the survey 


had been completed. The authors admit this, but 
claim that in survey work, samples are difficult to take 
and that “‘ an all or none” method is to be preferred. 
This is a sound principle which the authors were 
apparently unable to follow. Instead they examined 
volunteers, and for this reason alone no precise infor- 
mation can be derived from their findings. 

Radiological, clinical, and environmental studies were 
made at 19 iron and steel foundries. The basis of 
selection of the foundries is not given, so that one 
cannot judge how representative they were of the whole 
industry. Two thousand seven hundred and sixty-seven 
men, from a working population of 4,793 from 17 
foundries were included in the sample finally analysed. 
At the foundries the samples varied from 19% to 93% 
of the working population. The authors state that the 
field investigators considered that the samples were 
representative, but no analyses were made to test this 
assumption. Had the investigators shown that the 
population of men with abnormal radiographs was the 
same in the least willing volunteer as it was in the first 
volunteers to come forward, or had they given the age 
distribution of the sample and of the whole population, 
they might have provided some evidence to support 
this opinion. 

The main object of the field investigation was to 
relate radiological evidence of pulmonary abnormalities 
to the occupations to which they might be attributed. 
Radiographs were taken by a portable set and are 
claimed to have been of good technique. The films 
reproduced at the end of the volume give no support to 
this claim and the reader should have been told the 
proportion of unreadable films. There is considerable 
discussion of the classification of radiographic appear- 
ances. In view of the great differences of opinion 
which may exist between different observers in the 
interpretation of x-ray films in pneumoconiosis, the 
diagnostic error in readings and the possible range of 
disagreement should have been analysed, as the films 
were read independently by three observers on four 
occasions. The account of radiographic appearances in 
this report shows how urgent is the need for some 
agreed system of description of radiographic appearance 
in pneumoconiosis. 

In the matter of occupational classification, no 
account is given of the way in which men with mixed 
occupational histories were allocated to one or other 
occupational sub-groups. From the point of view of 
correlating disease incidence with occupational history, 
it is difficult to work with anything but more or less 
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pure occupational groups. No attempt was made to do 
this and there was no discussion of the purity of the 
ultimate occupational groups used for analysis. It is 
not, therefore, possible to accept the authors’ conclusions 
concerning the occupational origin of abnormalities 
which they describe. However, their chief conclusion, 
namely that steel workers show a higher incidence of 
radiographic abnormalities than iron workers and that 
the highest incidence is in the fettling shop, may well 
be true as it confirms previous findings by the Silicosis 
and Asbestosis Medical Board and by other workers 
in this field. 

A surprising frequency of slightly abnormal radio- 
graphs was observed in the younger workers. The 
authors suggest four entirely irrelevant explanations and 
do not mention the possibility that the interpretation of 
the radiographs, whose unreliability they have admitted, 
may be at fault. 

Pattern shop workers, exposed only to wood dust, 
from their radiographs also showed evidence of dust 
inhalation. It is not possible to be certain of the cause 
or the reliability of the radiographic findings, since 
there is no discussion of the previous occupations of 
these men, nor of the observer error in interpreting 
such slight radiographic changes. 

No important conclusions are derived from the 
spirometric and clinical investigations, and the obser- 
vations on the incidence of tuberculosis in various 
occupational groups are not of much value, as no 
reference is made to the age distribution of men in the 
groups. The final conclusion is that the incidence of 
active tuberculosis is much the same as that found in 
the general population. 

The account of the dust sampling investigations 
could have been given very briefly. A detailed analysis 
of the dust samples taken is difficult to justify in view 
of the authors’ own opinion that “on account of the 
doubts and difficulties arising in the valuation of the 
samples and of the time and labour consumed in this 
work .... dust counts in iron foundries have a limited 
value’. Similar criticism can be made of the pub- 
lication of elaborate chemical analyses of both samples 
of dust, nearly the whole of which were of a particle 
size incapable of entering the iung. 

In spite of its scientific and logical fallacies the report 
has its values but to claim that it contains a great deal 
of information of scientific value is hardly justified. 

C. M. FLETCHER 


The Chemistry of Industrial Toxicology. By Hervey 


B. Elkins. 1950. New York: John Wiley & Sons, 
Inc.; London: Chapman and Hall, Ltd. 24 illus., 
366 refs. Pp. 406. Price 44s. 

The Chemistry of Industrial Toxicology by Hervey B. 
Elkins is a good book. The author has drawn freely on 
his Own experience in Massachusetts to pack its 406 
pages with a great deal of valuable information. 

The book is arranged in a logical manner that will 
appeal to the average practical cherrist. It has clear 
and well labelled figures, particularly those in Chapter 
XVI, and its tables leave little to be desired. An 
attractive feature is the parallel recording of concen- 
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tration with vapour pressure of certain substan. :s 
e.g., mercury (Table 6, p. 39), a time-saving aid t 
chemist who has to give a quick and intelligible ans 
to his colleagues. 

The references are representative and are obvioi sly 
selected to aid further research, but it is a little e) as- 
perating to the reader to find more than thirty meicly 
labelled ‘‘ private communication” without always 
specifying the nature of the communicated subject 
matter. 

Although most chemists tend to be individuali:ts, 
they should attempt to incorporate in the current 
laboratory notebook any recent and _ time-saving 
modifications to a method which will help the assistants, 
particularly when these are semi-skilled and are faced 
with doing not tens but hundreds of analyses. It is, 
therefore, somewhat of a disappointment to find that 
relatively recent and tested methods have not always 
been mentioned, as for example, the use of solochrome 
brilliant blue B.S. in place of alizarin in the analysis 
of fluorine. 

It is interesting to note that dinitro-para-cresol is 
described whereas dinitro-ortho-cresol is only mentioned. 
This may be justified because the former is used as a 
food-colouring agent in some countries, but as the 
latter is widely used as an insecticide, a little more 
information would be welcome, particularly in view of 
the paragraph which is devoted to a description of 
parathion and other organic phosphates. 

On the whole, Chapter XVI on air sampling devices 
is informative and clearly set out. Since physicists are 
as much associated with industrial science as chemists, 
one would like to see a little more critical discussion of 
the electrostatic and thermal precipitation methods for 
dust collection. There is considerable divergence of 
opinion as to the practicability and reliability’ of the 
thermal method, particularly concerning the visual 
method of dust counting, which is liable to give variable 
results even with skilled workers. In view of this 
shortcoming there is an obvious need for more direct 
and reliable methods. 

The inclusion of a chapter on fallacies and unsolved 
problems is a happy choice as it stimulates critical 
thought in a variety of ways, and the author, if he does 
not always attempt to offer solutions to some of the 
problems, leaves the reader with one or two useful 
Openings. The comments on beryllium and amorphous 
silica stand out as examples. 

The book is useful and informative, and although 
the cost may preclude possession by individual indus- 
trial chemists, it should form a useful addition to both 
chemical and medical industrial laboratories. 

D. GRAHAM HARVEY 


Recent Advances in Physical Medicine. 
Francis Bach. 1950. London: J. and A. Churchill 
Ltd. Illustrated. Pp. 490. Price 27s. 6d. net. 

This volume is a collection of articles written by 
specialists under the editorship of Francis Bach. It 
shows the great development that has taken place in 
this department of medicine during the last 30 years. 
The old massage department of those days was the 
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only means of physical medicine employed after the 
lesson of Sir Robert Jones had been so quickly forgotten 
at the end of the first world war. About 20 years ago, 
Moore of Crewe began to bring us back to more realistic 
methods of rehabilitating injured workmen, and finally 
in 1938 Nicoll of Mansfield established this method of 
treatment on a firm practical basis. During the recent 
war this method tended to be overdone and to push 
ictual physiotherapy into the background, but since 
that time a better balance has been struck between 
work in a gymnasium and the work of the physiothera- 
pists. We now realize that a combination of these two 
methods is the ideal. 

This book describes the methods of electrodiagnosis 
and treatment by specialized equipment, but these have 
little interest to the doctor in industry. The physical 
methods of treatment, however, are of very great interest 
to the industrial medical officer. Section 3 is especially 
to be recommended as it deals with orthopaedics, and 
treats in a general manner such subjects as posture, 
which is so important, especially in young adults, as 
the maintenance of correct posture can add so much 
to the happiness and efficiency of the worker. The 
chapter on foot faults is also excellent and should be 
studied by every medical man who has control of work- 
people. After discussing the mechanics of the foot it 
shows how simple physical remedies can correct painful 
deformities, and this is especially important as many of 
these methods can be applied in an industrial medical 
department. 

Section 6 deals with rehabilitation and resettlement. 
The general principles laid down should be studied and 
known by every industrial medical officer so that he 
can cooperate with the hospitals and ensure that there 
is no break between the time of completing treatment 
and the resumption of work. Much can be done by 
the industrial medical officer if he keeps in close touch 
with the hospital and understands the case thoroughly 
so that he can make the job fit the disabled person. 
The Vauxhall rehabilitation workshop is an example of 
this type of coordination, and its working is fully des- 
cribed. This type of work can, of course, be done 
most effectively in a large organization, but the principle 
can be applied in smaller workshops. 

This book contains much good material intelligently 
written, and gives a balanced picture of the conditions 
that can be treated by physical methods. It is easily 
read and the reader does not feel overwhelmed by detailed 
discussions on particular conditions. 

There are, however, many references for the reader 
who wishes to go more deeply into any aspect of this 
vast subject. J. CRAW 


Researches on the Measurement of Human Performance. 
By N. H. Mackworth. 1950. Medical Research Council. 
Special Report Series No. 268. London: His Majesty’s 
Stationery Office. Pp. 156. Price 4s. 

Since the end of the war much has been published on 
studies of psychological problems in the armed services. 
Most of the work done has been concerned with the 
techniques of selecting recruits, or rather sorting them 
out into the appropriate training classification. This 


report, however, covers a different field, by describing 
laboratory investigations of several factors affecting 
the efficiency of certain operational groups. 

As the war proceeded a number of important problems 
arose in connexion with human efficiency. If a radio 
operator in a warship under the stress of battle conditions 
were to misread a message or to transmit a message 
inaccurately, the fighting efficiency of the ship might 
be seriously impaired, with far-reaching and serious 
consequences. In his book, The Ship, C. S. Forester 
describes the many conflicting interests that have to be 
resolved by the naval architect. The physical comfort 
of the crew in their operational stations generally takes 
a low place in the list of priorities, and yet it-may play an 
important part in the overall efficiency of the fighting unit. 

To what extent is efficiency impaired by adverse 
climatic conditions in an operational room? What 
happens to men who are required to watch or listen for 
hardly distinguishable signals occurring at unpredictable 
intervals? The author has examined these problems 
scientifically, in order that some of the conditions 
essential for a high level of human performance may be 
based on precise information and not on vague ideas 
or speculation. 

The report is divided into two parts, the first concerned 
with tests of vigilance, the second with the effects of 
environmental conditions upon performance at certain 
tasks. 

In a number of operational situations a radar operator 
is required to observe the radar tube continuously in 
order to detect the presence of submarines. The specific 
problem was to ascertain whether these men were 
performing efficiently, or whether long uninterrupted 
periods of watch were liable to lead to the operator 
missing the signal in the radar tube. The apparatus 
used for testing consisted of a clock dial with a pointer. 
The tip of the pointer moved every second, and at long 
and irregular intervals it moved double the normal 
distance. Trained observers were seated in front of the 
dial and required to press a key whenever they saw 
the double movement. The number of occasions on 
which they failed to observe the double movement (the 
stimulus) was observed under varying conditions. These 
variations in conditions included the following: four 
continuous spells of half an hour ; alternating spells of 
half-hour work and half-hour rest ; two half-hour work 
spells followed by two half-hour rest periods ; preceding 
the period of watch by special briefing ; giving the subjects 
knowledge of success or failure; administration of 
benzedrine ; and changes in the atmospheric conditions. 

A somewhat similar set, of experiments was carried 
out on a synthetic radar apparatus, and on another 
apparatus in which the stimulus was auditory instead 
of visual. 

The main conclusions were of considerable practical 
importance though some could hardly be called sur- 
prising. After the first half-hour subjects missed sub- 
stantially more signals, but by alternating half-hour 
periods of watch with half-hour periods of other work 
this decline could be avoided. When the subjects had 
knowledge of their success the deterioration was reduced 
and even a telephone message in the middle of the test 
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spell produced a temporary improvement. Benzedrine 
had the effect of improving performance. Under 
conditions of high temperature accuracy decreased. 

The second part of the report deals with tests to assess 
the effect of different environmental conditions on 
efficiency at different operations. In one set of experi- 
ments the effects of non-lethal war gases on performance 
at various tasks were investigated. It was found that 
on the whole arsenical smoke was not a handicap to 
physical efficiency, though in tasks requiring accurate 
visual perception there were wide individual differences. 

A further group of men were required to perform 
various operations—a pull test, a pursuit-meter test and 
a wireless telegraphy test—under various controlled 
conditions of temperature, humidity and air movement ; 
i.e., in five different climatic conditions. 

It was found that at certain temperatures (effective 
temperatures between 83 and 87-5°F.) men could not 
work effectively indoors, whether engaged in physical 
or on mental work. In tasks of skill the higher skilled 
men were less affected than the less skilled men. The 
relation between effective effort and period of work 
was examined under the different climatic conditions. 

This report is a lucid account of a series of painstaking 
and detailed studies. It will be of interest to physiologists 
and to those interested in the psychological aspects of 
fatigue and skill. H. G. MAULE 
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Industrial Health: An Introduction for Studen . 
By R. Passmore and Catherine N. Swanston. 195 . 
Edinburgh: E. & S. Livingstone. Pp. 110. Pri 
4s. 6d. 


This book is unique, for within little over a hundr 
pages the reader can find well informed and thoughtf.: 
comments on almost the whole content ot uccupation. 
health. Information is provided on such matters 
the distribution of manpower in Great Britain, emplo 
ment of women and of young and old people, methocs 
of assessing the health of a working community, the 
physical and social environment at the place of work, 
occupational diseases and accidents, and industrial 
legislation as it affects health. In spite of its small size, 
and in spite of possible criticism that it is cursory and 
that its simplicity may defeat its object, this book is a 
satisfying and effective contribution to our educational 
literature in this subject. It is well written and, as one 
would expect from the publisher, attractively produced. 
In any student of industrial health, stimulation of 
thought invariably should lead to an appreciation of the 
need to obtain more information. The next edition, 
therefore, might with benefit provide a more compre- 
hensive bibliography than the present somewhat meagre 
ration. 

D. STEWART 
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PROCEEDINGS OF THE ASSOCIATION OF INDUSTRIAL 
MEDICAL OFFICERS 


Sixtieth Meeting (Provincial) 


The 60th meeting (provincial) of the Association 
was held in Birmingham from June 26 to June 30, 
1950. The meeting was a residential one, at Ashorne 
Hill, near Leamington Spa. 

The meeting opened with a symposium on 
the pre-employment examination, and Dr. L. G. 
Norman, President of the Association, was in the 
chair. Dr. J. A. Duncan, Medical Officer, I.C.I. 
Metals Division, Birmingham, gave a paper on ‘‘ The 
Purpose of Pre-employment Examination’’, and 
Dr. J. G. Billington, Medical Officer, the General 
Electric Co., Birmingham, followed, and spoke 
about ** The Conduct and Method of Pre-employ- 
ment Examination”. 

The succeeding session was devoted to rehabili- 
tation and resettlement in industry. The Chairman 
was Dr. W. Jeaffreson Lloyd, Chairman of the 
Birmingham and District Group of the Association. 
The speakers were Dr. Donald Stewart, Chief 
Medical Officer, Austin Motor Co., Birmingham, 
who gave an account of the Medical Research 
Council’s resettlement investigation in Birmingham. 
Professor T. McKeown, of the Department of 
Social Medicine, University of Birmingham, dealt 
with ** Rehabilitation and Resettlement as a Social 
Problem ”’. 

The third session was devoted to the treatment 
of burns, and the speaker was Mr. W. Gissane, 
Clinical Director, Birmingham Accident Hospital, 
with Dr. L. G. Norman in the chair. 

On the second day of the meeting the B.M.A. 
Mackenzie Industrial Health Lecture, entitled 
“The Education and Function of the Industrial 
Health Team’”’,* was delivered by Professor R. E. 
Lane, of the Department of Occupational Health, 
University of Manchester. This was held in the 
Queen Elizabeth Hospital, Birmingham. 

On the third day, Dr. Neil G. Marr, Divisional 
Medical Officer, I.C.I. Metals, Birmingham, Lecturer 
n Occupational Health, University of Birmingham, 
ind Dr. W. Jeaffreson Lloyd, Chief Medical Officer, 


* Lane, R. E. (1950). British Journal of Industrial Medicine, 7, 161. 
D 


Guest Keen and Nettlefolds Ltd., Lecturer in 
Occupational Health, University of Birmingham, 
were the speakers at a session entitled ‘“ Teaching 
in Occupational Health’. The Chairman was 
Dr. Donald Stewart, Past Chairman of the Bir- 
mingham and District Group of the Association. 

The next session was entitled ** Clinical Snapshots” 
and various subjects were introduced. Dr. Neil G. 
Marr, I.C.I. Metals, Birmingham, took the chair. 

The following is a list of the speakers, and their 
subjects: Dr. J. P. Bull, Assistant Director, 
Industrial Medical Research Unit, Medical Research 
Council, Birmingham, “* A New Occlusive Wound 
Dressing’’; Dr. A. Gordon Evans, Medical 
Director, Mass Chest Radiography Service, Bir- 
mingham Regional Hospital Board, “‘ Tuberculosis 
Survey of Adolescents”? ; Dr. C. Gilray Simpson, 
Assistant Medical Officer, Guest Keen and Nettle- 
folds Ltd., and Austin Motor Co. Ltd., “* Cyanide 
Poisoning”; Dr. W. Jeaffreson Lloyd, Chief 
Medical Officer, Guest Keen and Nettlefolds Ltd., 
‘** Chrome Ulceration of the Nose”. An interesting 
discussion followed. 

During the course of the meeting visits were 
arranged to the following factories : Alfred Bird & 
Son Ltd. (food products) ; Chance Brothers Ltd. 
(glass); Mitchells and Butlers Ltd. (brewery) ; 
Needle Industries Ltd. 


London Group 


Chairman: Dr. L. J. Haydon, 
British Railways (Southern Region), 
London Bridge Station, S.E.1. 


Hon. Secretary: Dr. R. E. W. Fisher, 


Chief Medical Officer, South Eastern Gas Board, 
589, Old Kent Road, S.E.15. 


The annual business meeting was held at the 
London School of Hygiene and Tropical Medicine 
on September 7. 

The secretary announced that he had heard that 
Dr. J. Vincent Bates, a member of the London 
Group, had died very suddenly on August 14. 
He informed the meeting that he had written to 
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Mrs. Bates and expressed the sympathy of the 
London Group. 


The following were elected : 
Chairman : Dr. L. J. Haydon 
Hon. Secretary : Dr. R. E. W. Fisher 


Committee : Dr. M. L. Dobbie Bateman 
. Dr. M. E. M. Herford 
Dr. J. J. O° Dwyer 
Dr. P. A. B. Raffle 


Group Representative to the Council : Dr. M. L. 
Dobbie Bateman 


Discussion took place on a letter from the Council 
asking for the views of the Group on the number 
of meetings to be held each year. The Council 
had decided as an experiment to hold three meetings 
in 1951, two in London and one in the provinces. 
This matter had been referred to the annual business 
meeting by the Committee of the Group. It was 
decided to inform the Council that the Group had 
no definite views at present but would watch the 
experiment with interest and, if necessary, would 
comment at a later date. The formal business of 
the meeting having been concluded the chairman 


announced that Dr. Dobbie Bateman, the out sing 
chairman, had presented the Group with a h nd- 
some chairman’s gavel. He thanked Dr. Do bie 
Bateman on behalf of the Group. 


North Western Group 
Chairman: Dr. R. S. F. Schilling, 


University of Manchester, 
Manchester, 13. 


Hon. Secretary: Dr. G. Taylor, 


A. V. Roe & Co. Ltd., 
Greengate, Manchester. 


On June 14, 1950, the Group paid a visit, 
arranged by Dr. H. P. Fay, to the Renold 
and Coventry Chain Company Ltd. and were 
cordially received by Sir Charles Renold and 
Mr. E. J. Parish, a director of the company. After 
an inspection of the works Mr. E. J. Parish spoke 
briefly on the “‘ Development of the Welfare Work 
in the Renold and Coventry Chain Company 
Limited ”’ which was followed by a discussion when 
matters of general interest were raised by members 
of the management and of the group. 
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ABSTRACTS 


(This section of the JOURNAL is published in collaboration with the two abstracting Journals, Abstracts of World Medicine, and Abstracts of World 


Surgery, Obstetrics, and Gynaecology, published by the British Medical Association. 


The abstracts are divided into the following sections : 


toxicology ; industrial physiology ; industrial lung disease ; industrial skin diseases ; accidents and orthopaedic surgery ; industrial ophthalmology ; 


environment ; general. 


TOXICOLOGY 


Psychical Disturbances in Chronic Mercury Poisoning. 
GOUSENBERG, M. (1950). Mschr. Psychiat. Neurol., 
120, 38. 


It is pointed out that the effects of mercury on the 
young, as observed by Feer in those susceptible to 
calomel, do not resemble those noted in adults. In 
children there may be obvious allergy to the metal 
which lessens or disappears in later life. Some errors 
have arisen in industrial poisoning because the effects of 
other toxic substances, also present in a factory, have 
been overlooked. Among such are nitrous fumes, often 
found in explosives factories. A useful measure of the 
possibility of mercury poisoning may be gained by 


estimating the loss of metallic mercury in a given process ; 
in some works several tons are not accounted for each 
year, so that the employees are clearly exposed to con- 
siderable hazard. Stock noted the amount of mercury 
excreted by 9 workers ; the urinary excretion varied from 
600 to 17 ug. per litre. The amount recovered in water 
used for washing the hands is also a useful index of the 


degree of exposure. In many employees the excretion 
greatly exceeds normal figures yet there are no symptoms 
of poisoning, suggesting some acquired tolerance to the 
metal. 

The psychic changes noted in mercurialism have been 
briefly described as an anxiety state with a tendency to 
panic. Hurried and uncertain movements betray a 
feeling of insecurity. Blushing and pallor are noted, 
with an expression of confusion. There is lability of 
mood with flight of ideas, and tremor increases when 
the subject thinks that he is observed. Movements 
needing some dexterity are difficult. Lassitude, 
nsomnia, nightmare, and hallucinations may occur. 
In addition to symptoms presumably of organic origin 
ipathy and discouragement are not uncommon. Fits of 
temper, immediately regretted, may develop, but there 
nay be timidity and hesitation. Loss of libido may have 
serious marital consequences. Rorschach’s test has 
been used to demonstrate affective changes. Intelligence 
is somewhat diminished, memory weakened, and 
attention poor. 

The author examined 11 patients, all of whom were 
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making insurance claims. It appeared probable that 
many of the symptoms described were hysterical or due 
to a desire to substantiate a claim for compensation. 
Some of the patients complained of fatigue and exhaus- 
tion, yet were able to perform fairly heavy work or to 
move briskly after leaving the clinic. Others complained 
of headache and the early onset of fatigue after intellectual 
effort. Loss of concentration, depression, and irritability 
were frequent. 

Preventive measures may be difficult to apply. An 
experienced workman may resent and try to avoid 
transfer to a task in which exposure to mercury is less or 
absent. The factory doctor should watch for mercurial 
tremor, nervousness, intolerance of alcohol, or loss of 
libido. A handwriting test performed after muscular 
effort is a valuable guide to the degree of incoordination 
present. After recovery from an attack of mercurialism 
a subject is more sensitive to the metal than before. 
Delayed poisoning may also occur. Many employees, 
clearly affected by the poison, may cheerfully continue 
at work with insight into their condition, knowing that 
they are receiving higher pay because of the danger 
involved. Those of poor intelligence but aware of their 
disabilities may exaggerate their symptoms and develop 
a persecution state. In reviewing the literature the author 
was struck by the great diversity of signs and symptoms ; 
no clear-cut syndrome can really be described. 

It is necessary in all cases to take into account the 
individual peculiarities of the patients, notably in the 
psychiatric sense, for this will determine to a great 
degree the symptoms developing in mercurialism. 

G. C. Pether. 


Acute Toxicity of Inhaled Beryllium. III. Observations 
Correlating Toxicity with the Physicochemical Pro- 
perties of Beryllium Oxide Dust. Ha tL, R. H., Scott, 
J. K., Laskin, S., Stroup, C. A., and STOKINGER, 
H. E. (1950). Arch. industr. Hyg. occup. Med., 2, 25. 


An account is given of the effects on experimental 
animals of inhalation of air containing beryllium oxide 
dust in various grades and concentrations for periods of 
6 hours, 5 days a week, the total exposure ranging from 
56 to 360 hours. No pathological changes were found 
post mortem, save in the lungs. Tissue analysis showed 
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by far the greatest amounts of beryllium in the lungs and 
pulmonary lymph nodes ; small quantities occurred in 
liver, spleen, and bone. 

The effects observed both before and after death varied 
with the grade of beryllium oxide inhaled, particulary 
with the particle-size and state of aggregation. 
Dyspnoea, anorexia, and loss of weight were observed 
in all animals exposed to high concentrations of beryllium. 
Death was accompanied by cyanosis. In view of the fact 
that human chronic pulmonary berylliosis produces cor 
pulmonale, haematological studies were made; _poly- 
cythaemia was not noted, but a macrocytic hypoplastic 
or aplastic anaemia is described. Hyperglobulinaemia 
was noted, similar in degree tc that in other chronic 
granulomatous diseases. Diffuse and focal pulmonary 
gianulomatosis with fibrosis, as described in chronic 
berylliosis in human subjects, were not found, the 
animals showing acute inflammatory bronchial and 
pulmonary changes. L. W. Hale. 


Pulmonary Manifestations of Gasoline Intoxication. A 
Review with Report of a Case. ZUCKER, R., KILBOURNE, 
E. D., and Evans, J. B. (1950). Arch. industr. Hyg. 
occup. Med., 2, 17. 

Commercial gasoline (benzine, petroleum spirit) is a 
mixture of volatile hydrocarbons and may cause irritative 
lesions of the skin, conjunctiva, or pharynx. It may be 
absorbed via the pulmonary or gastro-intestinal system, 
and may cause disturbances of the central nervous 
system. Pneumonia, bloody pleural effusion, emphy- 
sema, and lung abscess have been described as occurring 
after aspiration of gasoline. The literature is briefly 
reviewed and the case is described of a man who inhaled 
gasoline when attempting to siphon it from a car tank. 
He developed bilateral pneumonia, predominantly 
right-sided, with right pleural effusion, the onset being 
(as is usual) within 24 hours of inhalation. Recovery 
followed a period of critical pneumonic illness. 

L. W. Hale. 


Absorption and Elimination of Inhaled Benzene in Man. 
SrBovA, J., TEISINGER, J., and SKRAMOVSKY, S. (1950). 
Arch. industr. Hyg. occup. Med., 2, 1. 

An account is given of 27 experiments carried out 
at Charles University, Prague, on 23 volunteers, who 
inhaled mixtures of benzene vapour and air, the 
concentration of benzene ranging from 150 to 350 ug. 
per litre. After periods of inhalation of 2 to 3 hours, 
the benzene content of the subject’s blood, urine, and 
exhaled air was estimated polarographically until the 
values were no longer significant. It was found that 
different subjects retained amounts of benzene varying 
between 33 mg. and 198 mg. during 2 hours’ inhalation ; 
the reason for variation in absorptive capacity is dis- 
cussed. No subjective symptoms resulted. A considerable 
part of the absorbed benzene was excreted by the lungs 
(16:5% in 63 hours), and a much smaller quantity by 
the kidneys (005% in 12 hours), the remainder being 
retained and metabolized. Equations are given by 
which the time necessary for inhaled benzene to be 
eliminated from the body may be calculated. 

L. W. Hale. 
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Chronic Intoxication with Lead Tetraethyl. Pomer 
SEVA, E. N. (1950). Klin. Med. Mosk., 28, No. 3, ¢ 


The majority of foreign and many Soviet authors 
that chronic intoxication with lead tetraethyl does 
exist, on the grounds that persons exposed for | ng 
periods to the substance do not show the card.nal 
symptoms of saturnism. The author does not a:ree 
with this view, and in the course of periodical exam na- 
tions of workers in lead tetraethyl has encountcred 
several cases of chronic intoxication. She class fies 
symptoms into two syndromes. (1) Disturbances of the 
vegetative nervous system, manifested by hypotonia, 
bradycardia, hypothermia, salivation, sweating, and 
tremor in the extended fingers, the tongue, and the 
eyelids. (2) Asthenic state, shown by general weakness, 
proneness to rapid exhaustion, headaches, and disturb- 
ing dreams. Later, disturbance of the intellectual 
faculties and loss of weight are observed. 

While many cases show both syndromes, one or other 
preponderates in each case. It is sometimes difficult to 
decide whether the condition is one of chronic intoxica- 
tion or the initial stage of acute poisoning. The develop- 
ment of psychopathic symptoms points to the latter, as 
does the patient’s restlessness and anxiety about his 
condition ; the patient with chronic intoxication, while 
complaining of his symptoms, does not as a rule show 
grave concern. ° 

The majority of cases of chronic intoxication are not 
associated with punctate basophilia, haematopor- 
phyrinuria, or any great increase in the excretion of lead. 
The symptoms may show temporary remission, but this 
cannot be regarded as a sign of cure, and they often 
return and progress. On the whole, disturbances of the 
vegetative nervous system are associated with a better 
prognosis than is the asthenic syndrome. 

L. Firman-Edwards. 


Solubility and the Relative Toxicity of Lead Chromate. 
HARROLD, G. C., and MEEK, S. F. (1949). IJndustr. 
Med., 18, 407. 


The authors have continued their earlier observations 
(J. industr. Hyg., 1944, 26, 47) on 26 men exposed to 
at least 6-2 mg. per day of lead chromate for over 40 
months and for a large part of the time to 15 to 20 mg. 

er day. At the end of this period the group “* basophiiic 
aggregation”’ (B.A.) was 0-7 and the lead-in-urine 
average was 0-039 mg. per litre and no abnormal clinical 


or pathological signs were observed. With lead 
chromate, unlike lead oxide, there is correlation between 
the B.A. and lead-in-urine but none with the amounts of 
lead-in-air. Lead chromate is less readily soluble in 
human lung fluid than is lead oxide. The authors state 
that signs of lead absorption will appear more rapidly 
with the more soluble salts than with the less, and they 
believe that their work, on the analysis of the amounts of 
uncoated lead chromate in human pleural fluid, provides 
an “explanation of the lack of harm due to very large 
amounts of inhaled lead chromate’’. The amounts of 
lead chromate found soluble in 1 litre ranged from 
1:28 mg. in pleural fluid to 1-14 mg. in serum. Since 
the amount of tissue fluid acting as an exchange medium 
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‘etween lung and blood is limited, saturation would 
srovide less than 1-0 mg. of lead ion which is subject to 
ontinuous unstable equilibrium with the blood and 
nally the kidney. Maintenance of saturation would 
equire large quantities of lead chromate in the lungs. In 
he 26 men observed, not only was saturation not 
eached but the lead-in-urine and the B.A. dropped to 
1ormal even when the men were exposed to 6:2 mg. of 
ead chromate daily. The authors suggest that the lead 
alts which prove to have solubilities in the range of 
mg. or less in human lung fluid will not be likely to 
ause intoxication from inhalation of less than 20 mg. 
nsoluble lead compound per 10 cubic metres of air. 
The authors discuss whether or not levels of urinary 
‘xcretion higher than that of the general population can 
ye maintained without clinical symptoms. Since the rate 
n 100 men exposed to large quantities of lead chromate 
ose to 0-1 mg. per litre with no demonstrable damage, 
ihere must be some regulatory mechanism. (The rate in 
the general population has been reported as 0:05 mg. 
per litre.) That this rate is in equilibrium with the 
exposure is shown by the return to normal industrial 
levels and finally to normal general population levels 
even though men were exposed to over 6 mg. of lead 
chromate daily at work. From their results it is concluded 
that lead intoxication from lead chromate is highly 
improbable in the industrial exposures likely to be 
encountered. This conclusion is based almost entirely 
on the solubility characteristics of this compound. 
‘* Where the amounts of lead compounds which can be 
dissolved in body fluids are equal to, or less than, the 
amounts which are transported and eliminated without 
harm, the potential saturation limit is the important 
factor.” The factor of solubility here is independent of 
particle size, in contrast with the lead compounds that 
are more soluble in body fluids. A, J. Amor. 


Reliability of the Urinary Porphyrin Test for Lead 
Absorption. WALDMAN, R. K., and SEIDEMAN, R. M. 
(1950). Arch. industr. Hyg. occup. Med., 1, 290. 

By a modified de Langen and ten Berg test (Acta med. 
scand., 1948, 130, 37), the authors determined by visual 
estimation the excretion of porphyrins in the urine of 
116 men exposed to lead. No false-negative reactions 


were encountered. Only a very small percentage of 
false-positive reactions were obtained from the urine of 
non-exposed workers. The test is regarded as a reliable 
means of estimating increased porphyrin excretion as an 
early sign of lead absorption. T. A. Lloyd Davies. 


Role of Porphyrins in Occupational Diseases. I. Signifi- 
cance of Coproporphyrinuria in Lead Workers. MALOOF, 
C.C. (1950). Arch. industr. Hyg. occup. Med., 1, 296. 
Porphyrins, especially coproporphyrins, are excreted 

in the urine as a non-specific reaction to many poisons, 

including lead, aniline, arsenic, acetanilide, aspirin, 
phenacetin, and sulphonamides. Coproporphyrins are 
also excreted in cirrhosis of the liver, haemolytic jaundice, 
pernicious anaemia, chronic alcoholism, and pellagra. 
The author has improved the de Langen and ten Berg 
test for coproporphyrin by adapting it for photofluoro- 
metry. The modification is described. The author 


believes that coproporphyrinuria is a reliable sign of 
lead poisoning and that coproporphyrinuria occurs 
earlier than stippling of the erythrocytes. [The value of 
his interpretation of the procedure is lost because he does 
not distinguish between lead absorption and lead 
poisoning.] He suggests that a high level of copro- 
porphyrin in the urine and the presence of lead in the 
urine should be regarded as serious signs, even in the 
absence of symptoms. T. A. Lloyd Davies. 


A New Case of Parkinsonism Probably Due to Carbon 
Bisulphide Poisoning. ANDRE, M. J., and STIERNET, P. 
(1950). Pr. méd., 58, 437. 


It is known that carbon bisulphide poisoning may 
cause symptoms similar to those of Parkinson’s disease. 
Richter (1945) exposed four monkeys to this gas and 
saw histological evidence of extensive bilateral necrosis 
of the globus pallidus and of the reticular structure of 
the substantia nigra. All movements of the animals were 
reduced in amplitude and there was incoordination 
without paralysis. Muscles were held in flexion and 
there was tremor. This was the first experimental 
evidence of the creation of a striate syndrome by attack 
on the basal ganglia. 

A workman aged 29, previously well, had worked in a 
textile mill for 3 years ; during the last 3 months he was 
more exposed to carbon bisulphide than before. He 
then complained of tremors of the legs, a dragging 
sensation in the axillae and shoulders, nervousness, 
excessive fatigue, and sweating. He had stopped work in 
January and had a neurological examination in June. 
By that time automatic movements had ceased, the facies 
was somewhat fixed, and the gait was dragging. All 
voluntary movements were slow; the thumbs were 
adducted and in opposition but their first joint was not 
flexed. There was a rhythmical tremor of the right arm 
at rest. Tendon and cutaneous reflexes were almost 
normal and sensation was not affected ; there was some 
stiffness of all limbs. Examination of chronaxie showed 
that distally it was little altered but proximally somewhat 
increased. Similar cases had occurred among other 
workmen in this factory and the general picture was that 
of post-encephalitic Parkinsonism. The chronaxie read- 
ings were not like those described by Bourguignon in 
some extrapyramidal lesions with rigidity. In general the 
right upper limb was most affected in these workmen. 
It is thought that carbon bisulphide was the cause of the 
condition described. G. C. Pether. 


Lesions of the Central Nervous System of Vascular 
Origin in Carbon Bisulphide Poisoning. VIGLIANI, 
E. C., and CAzzuLLo, C. L. (1950). Med. d. Lavoro, 
41, 49. 


Psychoses and polyneuritis are well known results of 
carbon bisulphide poisoning but other manifestations are 
less often recorded. The authors suggest that the 
neurological lesions are secondary to vascular degenera- 
tion caused by the pioson. They investigated 16 cases 
which occurred in workers in viscose factories. All 
were young and most came under observation between 
the ages of 45 and 55, having worked about 20 years in 
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their trade. Some of them had encephalopathies of 
arteriosclerotic type with dementia, others had hemi- 
plegia, bulbar palsy, or mixed lesions of varying severity. 
Many died and at necropsy areas of cerebral softening and 
degeneration were found, arteriosclerotic kidneys were 
seen several times, and also nerve lesions affecting the 
limbs but not of central origin. 

The onset of symptoms was invariably gradual with 
asthenia, paraesthesiae, progressive impairment of gait, 
and mental deterioration resembling that in pseudobulbar 
palsy. Arterial hypertension was detected in a high 
proportion of these patients and histologically the intimal 
and subintimal tissues were thickened. 

It is considered that the evidence strongly suggested 
that the cases were due to chronic intoxication by 
carbon bisulphide. G. C. Pether. 


Carbon Monoxide Anoxia. Intravenous Administration of 
Procaine Hydrochloride in the Treatment of Acute 
and Chronic Effects. Amyes, E. W., Ray, J. W., and 
BROCKMAN, N. W. (1950). J. Amer. med. Ass., 142, 
1054. 

Of 33 patients admitted to hospital with carbon- 
monoxide poisoning 23 did not appear likely to make a 
spontaneous and rapid recovery and showed persistent 
neurological or psychological abnormalities. | These 
were given intravenous injections of procaine hydro- 
chloride, the usual dose being 0:5 g. in 500 ml. of 5% 
dextrose, repeated daily as required up to [apparently] 
five doses. Occasionally a dose of 10 ml. of a 1% 
solution of procaine was used, but was less effective. 
The patients were tested previously for sensitivity to the 
drug. If they were conscious and with no respiratory 


depression, they were given 130 mg. of sodium pheno- 
barbitone intramuscularly. Of the 23 treated 17 made a 
complete recovery and 6 either died or did not entirely 


recover. Among these were 2 who did not come for 
treatment until long after exposure and in whom per- 
manent brain lesions had probably already occurred, 
2 who had had previous brain injuries, and several who 
were aged. It is suggested that in these last arierio- 
sclerosis may have assisted in the untoward result. 
In these cases, in several of which there was a history of 
previous lesser exposures to poisoning before that which 
led to their hospital admission, there seems to have been 
little or no carboxyhaemoglobin in the blood when 
treatment was started. In general improvement began 
very soon after the administration of procaine com- 
menced. In several cases electroencephalograms showed 
changes pari passu with the clinical improvement. No 
Serious reactions to procaine were observed, although the 
rate of injection, 250 ml. per hour, had to be reduced 
occasionally owing to the appearance of muscular 
twitches. It is not thought that the bulk of fluid was 
concerned in the improvement, as the patients were not 
dehydrated. 

No explanation is offered of the strikingly beneficial 
results of the treatment, though it is pointed out that 
procaine can relax vascular spasm and that carbon 
monoxide poisoning seems to affect the cerebral vessels. 
Again, procaine and diisopropyl fluorophosphonate are 
both anticholinergic agents, and it has been shown that 
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the latter can revive medullary centres some time af °r 
complete interruption of the cerebral circulation. 
Reginald St. A. Heathcote. 


Evidence of Systemic Effect of Tetryl. 
and MALoor, C. C. (1950). 
Med., 1, 545. 

During 1941-5 the explosive tetryl was handled in 
powder and pellet form in a small factory that had iio 
controlled ventilation. Only 7 to 11 men were engaged 
on the work at a time, but the turnover of labour was 
large, mainly because of dermatitis. Three of these men 
were seen in hospital in 1948 or 1949 and 2 of them dicd 
there. Only one necropsy was obtained ; the findings 
confirmed the clinical diagnosis of cirrhosis of the liver. 
The clinical diagnosis in the case of the other patient who 
died was advanced hepatitis or cirrhosis, causing hepato- 
renal failure, together with mitral stenosis due to 
rheumatic heart disease. The third patient apparently 
suffered from emphysema of the lungs; an aspiration 
biopsy examination of the liver revealed no abnormality. 

Seven other workers and the widow of an eighth man 
who died of pulmonary tuberculosis were interviewed. 
Several of them reported symptoms which were relieved 
soon after ceasing to work with tetryl, but no permanent 
damage was detected. 

From this evidence,and a survey of the literature the 
authors conclude that prolonged exposure to high 
concentrations of tetryl may produce systemic poisoning. 

H. E. Harding. 


Harpy, H. | ,, 
Arch. industr. Hyg. occip. 


Prolonged Inhalation of Cadmium. 
GEEVER, E. F. (1950). 
lfed., 1, 651. 

The effects on dogs of the intermittent inhalation over 
long periods of cadmium oxide and cadmium sulphide 
were studied. Ten dogs were exposed to an average 
concentration of 4 mg. per cm. of cadmium sulphide, 
and 10 to the same concentration of cadmium oxide 
for 6 hours a day on 5 days a week. Of the particles in 
the air in the exposure chambers 98% were less than 3 
in diameter. Ten control animals were exposed to air 
which passed through the chamber at the same lineal 
velocity (10-5 m. per minute) as that in the exposed 
chambers. The average total exposure to the sulphide 
was 895 hours, and to the oxide 1,102 hours. During the 
period of exposure a variety of estimations were carried 
out on blood and urine, and finally the dogs were killed 
and subjected to necropsy. No Significant abnormalities 
were discovered which might indicate serious injury due 
to the cadmium compounds. While most of the 
cadmium dust was found to be stored in the lungs, liver, 
and kidneys, no associated pathological change was 
found in these organs. No evidence of damage accom- 
panied cadmium levels as high as 0-22 mg. per 100 ml. 
in the blood, and 0-357 mg. per litre in the urine. 

In view of their findings, the authors suggest that the 
commonly accepted figure for the maximum allowable 
concentration of cadmium, 0:1 mg. per c.m., is lower than 
is necessary, and that this might well be raised to 1 mg. 
per c.m. without producing deleterious effects. They 
point out, however, that the compounds of cadmium 


Princl, F., and 
Arch. industr. Hyg. occup. 





ABSTRACTS 39 


vary considerably in solubility and absorbability, and 
suggest that the allowable concentration should differ for 
lifferent compounds and for different physical states of 
he same compound. A. Lloyd Potter. 


Toxicity of Cadmium Sulfide and Cadmium Sulfoselenide 
Pigments. Gaspy, J. L. (1950). Arch. industr. Hyg. 
occup. Med., 1, 677. 

Experiments are described in which the toxicity to 
yiebald rats of cadmium-sulphide and cadmium- 
ulphoselenide pigments, given by mouth, was deter- 
nined. These pigments are used in the manufacture of 
yaints and coloured chalks, and are therefore a potential 
oxic hazard to children. The authors found that no 
adverse symptoms developed in the experimental 
inimals ingesting cadmium-sulphide pigments, and the 
amount of this pigment introduced into the food seemed 
to make little difference to them. When the pigment 
containing selenium was ingested in proportions greater 
than 1% of the diet it was noticed that a depression of 
appetite resulted, but this could be attributed to taste 
aversion as it did not decrease the efficiency of utilization 
of the food consumed. The conclusion is drawn that no 
danger exists for children who might ingest paint contain- 
ing cadmium-sulphide pigment, and that ingestion of 
chalk containing the cadmium-sulphoselenide pigment 
might lead to a slight depression of appetite only. 

A. Lloyd Potter. 


Health Hazards in the Manufacture of Alkaline Accumu- 
lators w:th Special Reference to Chronic Cadmium 
Poisoning. A Clinical and Experimental Study. (In 
English.) FriperGc, L. (1950). Acta med. scand., 
Suppl. 240, 1. 


Variations in the Blood Count During Inhalation of 
Certain Organic Solvents (Animal Experiments). 
Besse, J.-H. (1950). Arch. Mal. prof., 11, No. 1, 22. 
The first section of this paper records a study of 

18 workmen employed, under good conditions of ventila- 

tion, in spraying with a paint composed of equal parts of 

cellulose paints and of organic solvents—ethyl alcohol, 
methyl alcohol, methyl acetate, butyl alcohol, butyl 
acetate, methylcyclohexanone, methylethylketone. It 
contained no benzol. Clinical and haematological 
examinations were made over a period of 14 to 15 months. 

The results are given in the text, and illustrated by tables 

and graphs. The erythrocyte count was little affected ; 

in 3 cases only was there a slight anaemia, which persisted 
in one case. The leucocyte count showed considerable 

variations from the normal ; in some cases there was a 

fairly rapid diminution in number, in others the number 

of leucocytes was increased, while in a third group there 

was an increase in the number of these cells, followed by a 

decrease. In general the percentage of the polynuclear 

leucocytes was lowered, in 5 cases falling below 50%. No 

clinical signs of systemic poisoning were discovered. 
The second section of this paper deals with the effect 

on guinea-pigs of inhalation of these solvent vapours. 

The animal was placed in a glass chamber of 16-litre 

capacity and was exposed to the vapour for one hour 

at.a time, three times in the 24 hours. The air led into 


the chamber was bubbled through a vessel containing the 
solvents, of which between 52 and 68 c.c. was evaporated 
on each occasion. The experiment was continued for 
6 days with one animal, which was then accidentally 
killed. It showed signs of poisoning: uneasiness, 
sweating, bristling hair, pruritus, and loss of appetite. 

A second guinea-pig showed marked signs of intoxica- 
tion from the third day, with intense pruritus and paralysis 
of the hind quarters with loss of equilibrium ; this was 
followed by clonic jerking movements of all four limbs 
and death ensued within 2 hours. The chief variation 
from the normal in the blood was in the neutrophil 
leucocyte count, 27% at the start, 87% at the time of 
acute intoxication, and 17% at the time of death. 
Necropsy revealed some congestive lesions at the base of 
the lungs and loading of the liver with fat. 

A third animal received the same dose per hour but 
only for 2 separate hours in the 24, for about 14 weeks. 
The only sign of chronic poisoning was an intense 
pruritus. Its weight fell from 570 to 520 g. There was 
a reduction in erythrocyte count, and the leucocyte 
count increased from 8,700 to 9,600 per c.mm. ; poly- 
nuclears formed 57-55% at the start and 20-90% at the 
finish ; there was a definite lymphocytosis. Inflamma- 
tory and degenerative changes were found in the lungs, 
suprarenals, and testes. M. A. Dobbin Crawford. 


Acute Toxicity of Zirconium, Columbium, Strontium, 
Lanthanum, Cesium, Tantalum and Yttrium. COCHRAN, 
K. W., DouLL, J., MAzuR, M., and DuBors, K. P. 
(1950). Arch. industr. Hyg. occup. Med., 1, 637 


The acute oral LD 50 values for five zirconium salts 
ranged from 990 to 2,290 mg. of zirconium per kilogram ; 
large oral doses of zirconium compounds can, therefore, 
be ingested without harmful effects. The intraperitoneal 
LD 50 values ranged from 63 to 939 mg. of zirconium per 
kilogram, with zirconium sulphate being the most toxic 
and sodium zirconyl sulphate the least toxic. 

Lanthanum compounds exhibited a low toxicity when 
administered orally. Of six compounds _ tested, 
lanthanum ammonium nitrate was the most toxic, the 
LD 50 being 830 mg. of lanthanum per kilogram. No 
deaths occurred from doses as high as 10 gm. per kilo- 
gram of lanthanum oxide and 5 gm. per kilogram of 
lanthanum sulphate. When five of these compounds 
were administered by the intraperitoneal route, the 
LD 50 values ranged from 134 to 209 mg. of lanthanum 
per kilogram. 

Tantalum oxide was nontoxic when administered 
orally, while potassium tantalum fluoride, tantalum 
chloride, and potassium columbate exhibited a low 
toxicity by this route. When tantalum chloride was 
given intraperitoneally, the LD 50 was 38 mg. of tantalum 
per kilogram. Both potassium columbate and colum- 
bium chloride were quite toxic to rats when given intra- 
peritoneally, the LD 50 values being, respectively, 86 and 
14 mg. of columbium per kilogram. 

The intraperitoneal toxicity of five strontium com- 
pounds ranged from an LD 50 of 88 to an LD 50 of 
247 mg. of strontium per kilogram. Cesium exhibited 
very low intraperitoneal toxicity to rats except in the 
case of cesium hydroxide, in which the LD 50 was 
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89 mg. of cesium per kilogram. Yttrium appeared to be 
relatively nontoxic ; the LD 50 values of three yttrium 
compounds ranged from 117 to 395 mg. of yttrium per 
kilogram. 

Lanthanum chloride (molar concentration, 1 x 10~5) 
was found to be able to replace aluminium as an activator 
for the succinic dehydrogenase system. Strontium 
chloride (molar concentration, 4 x 10~*) was partially 
effective in replacing calcium in this system. Columbium 
(5 x 10~* molar potassium columbate) caused approxi- 
mately a 50% inhibition and 1 x 10~5 molar yttrium 
chloride produced a 25% inhibition of the succinic 
dehydrogenase activity of mouse liver in vitro. 

Cesium chloride failed to inhibit the adenosine tri- 
phosphatase activity of mouse liver in vitro, while salts 
of other metals caused 50% inhibition at the following 
molar concentrations : columbium chloride, 4-2 x 107'; 
potassium columbate, 5-8 x 10~*; lanthanum chloride, 
4-4 x 10-*; strontium chioride, 8-3 x 10~*; yttrium 
chloride 4:5 « 107%; zirconyl chloride, 1:05 x 10~*.— 
(Authors’ summary.) 


Parathion Inhibition of Cholinesterase. 
and Bus, A. F. (1950). 
Med., 1, 633. 


During an investigation of the effects of exposure to 
the insecticide, “parathion” (diethyl p-nitrophenyl 
thiophosphate) by the California State Department of 
Public Health, the authors studied the personnel of a 
factory manufacturing the material in an attempt to 
correlate the concentration of parathion in the atmo- 
sphere with the cholinesterase activity of blood plasma 
and erythrocytes. The methods of estimation used are 
described in detail, and the results are tabulated. Twelve 
subjects who had intermittent contact with parathion- 
contaminated air were included in the investigation, but 
from only 5 of them were successive blood samples 
obtained. One subject who was not exposed to para- 
thion served as a control. 

Air samples showed a maximum concentration of 
8 mg. per 10c.m. and an estimated average exposure of 
2 or 3 mg. per10c.m. The results of estimation of the 
cholinesterase activity in blood plasma, although not 
compared with an adequate number of control specimens, 
suggest that there is a decrease during exposure and a 
pronounced increase within 5 months of removal from 
exposure. The estimation of cholinesterase activity of 
erythrocytes in the same group of people gave results 
which were not nearly so convincing. The authors 
conclude, however, that continuous exposure to para- 
thion-contaminated air in concentrations of 2 to 8 mg. 
per c.m. is potentially dangerous. A. Lloyd Potter. 


Brown, H. V., 
Arch. industr. Hyg. occup. 


Prophylaxis of Manganese Poisoning in Steel Foundries. 
MILLer, S. V., DYMCHENKO, V.. N., LICHTENSHTEIN, 
S. D., and EpisHeva, M. I. (1950). Gigiena, No. 1, 26. 


Periodical examinations of the personnel working in a 
steel foundry showed that a considerable percentage of the 
workers were suffering from manganese poisoning. The 
latter was clinically manifested by general debility, 
backache, and aches in the limbs, 
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It was found that the air of all the compartments of 
foundry was to a certain degree contaminated \ 
manganese. The following recommendations w_r 
therefore made. 

Thorough and direct ventilation should be insta! 
above the places where manganised steel is heated. 1 
roofs of the foundry buildings must be high up and w.: 
provided with sufficient windows to promote air moe 
ments. The chimneys should be built sufficiently high 
secure the ventilation in this way. Periodical exami < 
tions of the personnel of the foundry is necessary | 
detect early cases of manganese poisoning. 

E. W. Collis. 


Manganism in the Mines of Morocco. Rooper, J., an 
Roper, M. (1949). Bull. Inst. Hyg. Maroc, 6, 3. 


Trichloroethylene Poisoning. Cotrer, L. H. (1950). 
Arch, industr. Hyg. occup. Med., 1, 319. 


Brief reports of 10 cases of men poisoned by trichloro- 
ethylene suggest that symptoms are due to intoxication 
of the central nervous system. On the basis of chemical 
studies of blood one month, 2 months, and 3 months 
after exposure the author claims that a mild rise in 
blood calcium level is caused by trichloroethylene. 

T. A. Lloyd Davies. 


Vanadium Pentoxide Dust. A Clinical and Experimental 
Investigation on its Effect after Inhalation. SJ6BERG, 
S. G. (1950). Acta med. scand., Suppl. 238, 1. 


Arsine Poisoning. Epidemiologic Studies of an Out- 
break Following Exposure to Gases from Metallic Dross. 
SPoLyar, L. W., and HARGeR, R. N. (1950). Arch. 
industr. Hyg. occup. Med., 1, 419. 
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Effects of Helium and Altitude on Respiratory Flow 
Patterns. SPECHT, H., MARSHALL, L. H., SPICKNALL, 
B. H. (1950). J. appl. Physiol., 2, 363. 


Breath velocity was determined during rest and exer- 
cise in 12 subjects, breathing oxygen at 30,000 feet 
(9,000 m.) and a helium-oxygen mixture of the same 
density at ground level ; the results were compared with 
those obtained in subjects breathing oxygen at ground 
level. In both cases breath velocity was increased and 
the completion of expiration’ hastened. The helium- 
oxygen mixture had a more marked effect. A _post- 
expiratory pause appeared in some subjects and was 
accentuated in those normally showing this feature. 
Post-inspiratory pauses were also observed. 

D. H. Sproull. 


Effect of Intermittent Positive Pressure Breathing on 
Respiratory Gas Exchange. Mort Ley, H. L., LANG, 
L. P., and Gorpon, B. (1950). J. Aviat. Med., 21, 14. 


Arterial blood-gas and expired-air analyses were made 
on 77 coal miners with emphysema and pulmonary 
fibrosis before and during positive-pressure breathing for 
10-minute periods ; the positive pressure used caused an 
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‘rage rise of 5 mm. Hg in the mean inspiratory pressure. 
patients with abnormally high mean oxygen pressure 
.dients from alveoli to arterial blood (20 mm. Hg or 
wre), the gradient was reduced on positive-pressure 
sathing in the non-emphysematous and to a lesser 
ent in the emphysematous group. It is suggested that 
|S effect is due to inflation of alveoli the ventilation of 
ich would otherwise have been impaired, and that 
reased resistance of the alveolar membrane to diffusion 
ess important than uneven distribution as the cause of 
the increased oxygen gradient in anthracosilicotic pul- 
monary fibrosis. D. H. Sproull. 


Tie Immediate and Accumulative Effect on Psycho- 
motor Performance of Exposure to Hypoxia, High 
Altitude and Hyperventilation. Scow, J., KRASNO, 
L. R., and Ivy, A. C. (1950). J. Aviat. Med., 21, 79. 
Psychomotor performances of subjects, who were 

repeatedly exposed to altitude anoxia and hyperventila- 

tion, were measured. The tests used were : (1) Measure- 
ment of flicker fusion frequency threshold. (2) Use ofa 
device in which the subject followed the movement of an 
irregular slot in a revolving drum by means of a pointer— 
the “ pursuitmeter”’. Touching the side of the slot with 
the pointer electrically actuated a scoring device. 

(3) Use of a tremor detector. (4) Measurement of the 

rate at which a flat metal plate could be tapped with a 

pointer. 

Performance deteriorated during a state of anoxia, 
but repeated exposure caused no progressive deteriora- 
tion. Subjects became more irascible during repeated 
exposures to high altitude. 

Daily repetition of one hour’s hyperventilation in 
7 subjects led to no accumulation of fatigue. No 
progressive deterioration in performance occurred in 
7 subjects exposed to an altitude of 35,000 ft. (10,500 m.) 
while breathing 100% oxygen three times a week for 
5 weeks. The performance was not decreased during 
individual runs. K. E. Cooper. 


Studies on Acid-Base Balance Before and During 
Repeated Exposure to Altitude, or to Hypoxia and 


Hyperventilation. BoUTWELL, J. H., FARMER, C. J., 

and Ivy, A. C. (1950). J. appl. Physiol., 2, 381. 

Twenty-four hour urine specimens of 18 subjects were 
analysed before and after repeated short exposures of the 
subjects to altitudes of 18,000 ft. (5,400 m.) without 
supplementary oxygen and 35,000 ft. (10,500 m.) with 
oxygen. After an initial decrease, total excretion of 
fixed base increased with further exposure te 18,000 ft. ; 
this is attributed to hyperventilation. The exposure to 
35,000 ft. with oxygen increased total fixed base excretion. 
In all cases excretion of acid metabolites, ammonia, 
and phosphate ran parallel to that of total fixed base. 
It is suggested that a rebound acidosis follows the 
acapnic alkalosis. D. H. Sproull. 


Effect of Repeated Exposure of Human Subjects to 
Hypoxia on Glucose Tolerance, Excretion of Ascorbic 
Acid, and Phenylalanine Tolerance. BOUTWELL, J. H., 
CiLLey, J. H., KRASNo, L. R., Ivy, A. C., and FARMER, 
C. J. (1950). J. appl. Physiol., 2, 388. 

Six subjects whose daily intake of ascorbic acid was 
E 


91 mg. were exposed to an altitude of 18,000 ft. (5,400 m.) 
without supplementary oxygen for periods of 14 hours. 
The excretion of ascorbic acid was markedly decreased. 
Phenylalanine tolerance was not affected. 

D. H. Sproull. 


The Capacity to Maintain a Sustained Effort under 
Normal and Anoxic Conditions. Daoupb, F., and 
WILson, W. H. (1950). J.R. Egypt. med. Ass., 33, 181. 


Continuous records showing the rate of exhaustion 
when maximal effort was sustained during a period of 
1 minute were obtained with a recording dynamometer 
operated by a rubber bulb grasped in the hand. Under 
normal conditions and in 37 normal subjects the average 
reduction in force exerted during the period was 35% of 
the initial value ; it was not related to the maximum 
attained. A definite increase in the rate of exhaustion 
was found when the same subjects were breathing air 
containing less than 12% oxygen. It is suggested that the 
method provides a quantitative measure of perseverance. 

D. H. Sproull. 


Blood Picture at High Altitude. 
J. appl. Physiol., 2, 431. 


At the Institute of High-altitude Biology, Mina 
Aguilar, Argentina, a study was made of the blood 
picture in 84 healthy subjects, mostly Andean natives, 
living permanently at 4,514 metres above sea level. The 
average haemoglobin concentration, erythrocyte count, 
and haematocrit value were found to be increased, but 
there were wide individual variations. No relation was 
found between duration of residence at a high altitude 
(which ranged from 3 months to 47 years) and the haema- 
topoietic response. The polycythaemia observed was 
found to be of the normocytic type. The proportion of 
lymphocytes and monocytes in the differential leucocyte 
count was increased and that of the neutrophils decreased. 
without there being any change in the total count. The 
erythrocyte sedimentation rate was lower than that 
found at sea level. 


Cuiopi, H. (1950). 


Studies on Blood Formation and Destruction in the 
Polycythemia of High Altitude. MERINO, C. F. (1950). 
Blood, 5, 1. 


The author examined three groups of subjects: (1) 
9 healthy adult male doctors or medical students, aged 
20 to 42 years, in Lima at sea level ; 6 were re-examined 
after residence for varying periods at an altitude of 
4,540 metres, and 4 of these were later again examined on 
return to sea level; (2) 8 Peruvian natives (aged 18 to 
24 years) who had lived more than 6 years at an altitude 
of 4,540 metres, 2 of whom were re-examined during 
35 and 38 days’ residence respectively at sea level ; (3) 
2 male subjects, aged 42 and 51 years respectively, who 
had lived for many years at high altitudes (4,450 m. and 
4,000 m. respectively) and had developed symptoms and 
signs of chronic altitude sickness, having lost their 
altitude adaptation. From these investigations it is 
concluded that anoxia due to exposure to a low-pressure 
environment causes a greater activity of the haemato- 
poietic mechanism which is observed within 48 hours 
and results in polycythaemia. The earlier slight blood 
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changes are probably due to haemoconcentration. The 
blood changes include increases in erythrocyte count, 
haemoglobin concentration, total circulating haemo- 
globin, haematocrit, reticulocyte count, erythrocyte 
volume, and serum bilirubin level. There is little 
alteration in the leucocyte count and a fall in the platelet 
count, these last findings contrasting with those in 
polycythaemia. vera. An increased blood volume was 
found in all subjects at high altitudes, being due to 
increased erythrocyte volume, the plasma volume being 
unaffected. 

An increase in faecal urobilinogen content was found 
in group (1) subjects on transfer to high altitude, but this 
did not exceed the normal (sea-level) limits and was 
proportionate to the increase in circulating haemoglobin 
mass—the haemolytic index remaining normal. A 
similar relation was found in group (2), whereas in the 
2 cases in group (3) urobilinogen excretion was con- 
siderably higher and the haemolytic index was abnormally 
high. Hyperbilirubinaemia, probably due to diminished 
hepatic function, was found in subjects of group (3) 
and group (2). A diminution of the polycythaemia 
occurred in all subjects on return to sea level, due to 
diminution of erythropoiesis and increased blood 
destruction—the latter starting at once and lasting only 
a few days—with some hyperbilirubinazemia. The two 
men with chronic altitude sickness improved clinically 
immediately on descending to sea level, although 
recovery was incomplete in one case at the end of 41 days. 

The author concludes that the polycythaemia occurring 
in normal individuals at high altitudes is due to a direct 
and proportional increase in the processes of blood 
formation and destruction. On the other hand, those 
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losing their altitude adaptation and developing chronic 
altitude sickness with an abnormally high polycythaemia 
show an increase in blood destruction proportionally 
greater than the increase in erythropoiesis, which may 
be regarded as a possible diagnostic criterion. 

John F. Wilkinson. 


Excretion of Neutral 17-Ketosteroids in Human Subjects 
Repeatedly Exposed to Hypoxia under Conditions of 
Simulated High Altitude. BURRILL, M. W., and Ivy, 
A. C. (1950). J. appl. Physiol., 2, 437. 


Two groups of human subjects on a controlled diet 
were intermittently exposed to simulated high altitudes. 
The first group (11 subjects) was exposed to 18,000 ft. 
(5,500 m.) without oxygen; the second group was 
subjected first to a series of hyperventilations at ground 
level and then exposed to 35,000 ft. (10,660 m.) altitude 
with oxygen. Determinations of the neutral 17-keto- 
steroids and of chromogens were made on the urine of all 
subjects during the exposure periods and during the 
control periods at the beginning and end of each experi- 
ment. During intermittent exposure to 18,000 ft. 
without oxygen ketosteroid excretion was at first 
decreased, but as exposure was continued it returned to 
the original control level. On hyperventilation the keto- 
steroid excretion tended to be increased. Intermittent 
exposure to 35,000 ft. with oxygen also caused a tem- 
porary increase in ketosteroid excretion followed by a 
return toward the control level. However, the post- 
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exposure level was higher than the pre-exposure |. ,el, 
This suggests that the effect of O, inhalation on 
17-ketosteroid excretion should be studied furi er, 
Excretion of chromogenic substance or substar es, 
the nature of which is unknown, was increased by 
exposure to high altitude, but was not altered by hy; er- 
ventilation at ground level. The results show that sc me 
alteration in ketosteroid excretion occurs in the respc ise 
of the human subject to conditions of simulated altitude. 
These results alone, however, cannot be considered proof 
that the adrenal cortex is functionally involved in this 
response.—(Authors’ summary.) 


A Clinical Survey into the Effects of Turbo-jet Engine 
Noise on Service Personnel: Some Preliminary 
Remarks. Dickson, E. D. D., and WATSON, N. P. 
(1949). J. Laryng., 63, 276. 

Over a period of one year the authors studied 20 
pilots and 77 of the ground crew from R.A.F. stations 
equipped in whole or in part with jet aircraft. Before 
the investigation these subjects had spent an average 
period of 5-5 months on jet aircraft; by the end of 
the investigation the total average time was 15-5 months, 
For the majority of the subjects the duration of exposure, 
within 5 yards of an aircraft running-up, was under an 
hour a day. All the pilots wore helmets when flying, 
but no consistent ear, protection was used by the ground 
crew. At high revolutions per minute some of the 
subjects noticed discomfort in the ears during the actual 
running of the engines. Deafness and tinnitus were 
noted in some cases after running-up. The main 
features of the symptoms were mildness and lack of 
continuity. Audiograms showed on the whole no 
deterioration in hearing during the year, and the electro- 
encephalograms were within normal limits. 

The survey revealed no significant effects, but it is a 
preliminary investigation only. “Deafness or other 
manifestations may take a much greater time interval 
to reveal themselves and yet be apparent before such 
changes develop in workers on reciprocating engines.” 

Stephen Suggit. 


Certain Aspects of the Reactional Psychoneurosis of 
Flying Personnel. MONJAUZE, F. (1949). Médecine 
aeronaut., 4, 117. 

A brief review of the psychological disorders which 
may occur in flying personnel is given. Although the 
tendency to classify these disorders into already estab- 
lished categories is probably necessary, it is criticized on 
the grounds that the labelling of a case in this way may 
result in incorrect handling therapeutically and socially. 
Some aspects of these psychological changes which, 
although insufficient to give rise to a clinical entity, do 
require some differentiation from the other psycho- 
neuroses are described. There are hysterical and 
obsessional changes peculiar to aircrew, in which the 
symptoms and ideas present are merely exaggerations of 
those symptoms and fears normally present in members 
of aircrew subjected to the changes and dangers of 
operational flying. In aircrew the dramatic hysterical 
manifestation and absurd obsessional idea are usually 
absent. Another point made is the comparative ease 
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ith which the psychoneuroses of flying personnel 
sspond to treatment. T. C. D. Whiteside. 


ffects of Positive Acceleration on Pilots in Flight, 
with a Comparison of the Responses of Pilots and 
Passengers in an Airplane and Subjects on a Human 
Centrifuge. LAMBERT, E. H. (1950). J. Aviat. Med., 
21, 195. 


The responses to positive *‘ g”’ of 16 men piloting a 
cive bomber were compared with their own responses as 
jassengers in the aeroplane, and in the centrifuge. 
\Vhen piloting, vision was dimmed, lost peripherally, 
- nd lost completely at averages of 4-6 “* g’, 5-0“ g”, and 

‘4 “*g” respectively. Loss of ear pulsation occurred 
it 5-3 “*g’’. These values are 0-7 “ g”’ higher than the 
*g” tolerance of the subjects as passengers in the 
ieroplane and 1-4 “* g”’ higher than those in the centri- 
uge. The higher “ g” tolerance of pilots is attributed 
(o posture, lower temperatures in the cockpit, and the 
effort of controlling the aeroplane. The cardiovascular 
responses of the pilots and passengers were similar, but 
differed from those of the subjects in the centrifuge. In 
the centrifuge pulse rates before and during acceleration 
were Slower, and the compensatory reactions occurred 
one or two seconds later, than in the aeroplane. There 
was striking similarity in the visual and general symptoms, 
irrespective of the type of exposure. D. H. Sproull. 


The Caloric Requirements of Work in Various Trades. 
LEHMANN, G., MULLER, E. A., and Spitzer, H. 
(1949-50). Arbeitsphysiologie, 14, 166. 


Effects of Desoxycorticosterone Acetate on Acclimatiza- 
tion of Men to Heat. Rosinson, S., KINCAID, R. K., 
and RuHamy, R. K. (1950). J. appl. Physiol., 2, 399. 


The administration of deoxycortone acetate to 
4 unacclimatized subjects who were exposed to a hot 
environment (50-5° C.; 15% relative humidity) was 
associated with plasma sodium concentrations which were 
higher, and sweat sodium and chloride concentrations 
which were lower, than in controls. No significant 
effect was found on heart rate, oxygen consumption, 
rectal and skin temperatures, or blood volume. 

D. H. Sproull. 


INDUSTRIAL LUNG DISEASES 


Siderosis. A Benign Pneumoconiosis Due to the Inhalation 
of Iron Dust. Part I. A Clinical, Roentgenological and 
Industrial Hygiene Study of Foundry Cleaning Room 
Employees. HAMLIN, L. E., and Weber, H. J. (1950). 
Industr. Med., 19, 151. 


This paper is based on a clinical and radiological study 
of 69 foundry workers engaged in the processes of grind- 
ing and burning. Both groups of workers were exposed 
to mixtures of dust and fume containing varying per- 
centages of iron oxide (37-4 to 90%) and free silica 
(1-5 to 163% ; average 62%). Over a period of 10 years 
58-6% of the grinders developed radiological nodulation 


of the lungs, and the authors lay the greatest stress on the 
fact that the radiological picture of nodulation is due to 
the collections of radio-opaque iron oxide and not to a 
focal fibrosis as seen in silicosis. They stress the almost 
complete absence of pulmonary disability and secondary 
tuberculous infection and illustrate their paper with 
numerous radiographs. 

The authors include much scientific evidence relating 
to dust counts and particle size, together with chemical 
and physical analyses of the dusts, in substantiating their 
view that the changes are due to iron oxide only. [They 
produce no good evidence for neglecting the part played 
by the free silica in the dusts inhaled.] A. J. Amor. 


Siderosis. A Benign Pneumoconiosis Due to the Inhalation 
of Iron Dust. Part II. An Experimental Study of the 
Pulmonary Reaction Following Inhalation of Dust 
Generated by Foundry Cleaning Room Operations. 
VORWALD, A. J., PRATT, P. C., DURKAN, T. M., 
DELAHANT, A. B., and BatLey, D. A. (1950). Jndustr, 
Med., 19, 170. 


Experimental studies on inhalation of mixtures of iron 
oxide and silica dust demonstrated collections of iron 
oxide in the lungs of the experimental animals with an 
almost complete absence of fibrotic changes. The experi- 
ments were performed on guinea-pigs, rats, and other 
experimental animals for a period of up to 3 years. It is 
shown that the radiological changes were due to the 
radio-opacity of the iron oxide and not to fibrosis 
produced by the crystalline free silica present in the dust. 
The resistance of the guinea-pigs to tuberculous infection 
(R.1) was unchanged, and the authors conclude that the 
dust should be included amongst those known as 
** inert ”’. A. J. Amor. 


A Study of Blood Plasma Abnormalities in Silicosis. 
VIGLIANI, E., BoseELLi, A., and Peccutatr, L. (1950). 
Med. d. Lavoro, 41, 33. 


The authors consider that prognosis and the estimation 
of any changes in the condition are difficult in silicosis. 
For about 10 years they had used erythrocyte sedimenta- 
tion estimations and Arneth counts in the hope of 
obtaining useful information. Other tests, notably that 
of Weltmann, were also used but with disappointing 
results. 

Boselli then studied various turbidity and flocculation 
tests on serum and later developed his own technique for 
estimation of euglobulin and a method of electrophoresis 
for euglobulin and pseudoglobulin. 

In cases of silicosis admitted to the industrial medical 
clinic in Milan the following are now carried out: (1) 
Total protein (Kjeldahl) estimation on blood. (2) 
Electrophoresis of serum and calculation of protein 
fractions. (3) Boselli’s reaction. (4) Various floccula- 
tion and turbidity tests to confirm evidence obtained by 
the previous tests. (5) Erythrocyte sedimentation esti- 
mation by Westergren’s method. It is considered that 
the results given can be related to the degree of activity, 
inflammation, or destruction in various body tissues. 
Thus an indirect picture of the pathological processes is 
obtained. Many hundreds of patients have . been 
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examined. In the illustrations given, pulmonary and 
other changes are related to the serological pic-ure. 

Boselli demonstrated the significance of variation in 
the «, 8, and y euglobulins. The serum proteins are 
changed in most cases of silicosis ; with active associated 
infection the «-globulin content increases, but without 
it the y-globulin content iends to rise. Tissue changes 
in the lungs, kidneys, and other organs may thus be 
assessed from time t6 time by examination of the serum, 
and a guide to prognosis obtained. This is related to 
the degree of proliferative and exudative changes as 
estimated by the serum reactions. 

G. C. Pether. 


Behaviour of the Peripheral Blood and Bone Marrow in 
Silicosis. Caccuri, S., and GRAZIANI, G. (1950). 
Arch. Mal. prof., 11, 5. 


Pellegrini stated that, “‘ silicosis is not only a pneumo- 
coniosis causing injury by mechanical action but beyond 
and above this it is an intoxication’’. Detailed results 
are given, in the text and in table form, of the examination 
of blood and bone marrow in 12 silicotics in whom there 
were no complications, the presence of tuberculosis being 
ruled out by clinical and laboratory tests. Radiological 
and clinical examination showed that in 4 cases there 
were reticulation and occasional nodules in the pul- 
monary field, in 7 there were diffuse nodules, and in one 
there was a tendency to confluence of the nodules with 
shadows resembling those of a lung tumour. There 
was a Slight degree of anaemia in 10 cases ; in 2 of these 
the erythrocyte count was less than 4,000,000 per c.mm., 
in the remainder between 4,000,000 and 5,000,000. The 
presence of target cells in 7 cases is specially noted and 
discussed. The haemoglobin value was reduced to 
between 75% and 95%. The white cell count varied 
between 3,800 and 8,400 per c.mm.; a neutropenia was 
present with a relative lymphocytosis. Eosinophilia 
was seen in 2 cases only ; this has been reported by other 
observers and the subject is discussed. Platelets were 
slightly reduced in number. In all cases neutrophil 
granulocytes were seen with fine and scarce granules ; 
in 10 cases there were also cells with large scanty granules ; 
in only 2 were there cells containing large and numerous 
granules. 

A detailed table is given of the analysis of marrow cells 
obtained by sternal puncture in all 12 cases. Variations 
in the marrow cells were rare but toxic granules were 
seen in the myelocytes and their precursors and in the 
polynuclear cells. Cell production was slowed. 

Silica, having entered the blood stream, has a particular 
affinity for the reticulo-endothelial system, where it is 
absorbed by phagocytic action of the tissue cells ; it has 
been found in cells of the liver, spleen, and veins, and in 
the lymph nodes of the mediastinum. 

' M.A. Dobbin Crawford. 


Bronchoscopy in Silicosis. CHAMPEIX, J., and Mory, F. 
(1950). Arch. Mal. prof., 11, 31. 
This is a record of observations by bronchoscopy in 
41 cases of pneumoconiosis, in 39 of which the condition 
was due to silica and in 2 to asbestos. The radiological 
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findings grouped these patients into three categor 
(1) those in whom micronodular shadows were visit 
(2) those with nodular shadows ; (3) those with mas -d 
shadows resembling the shadows cast by lung tumoi s, 
Bronchoscopic observation in all these cases revea - 
marked injection of the bronchial mucosa, rednc:s, 
swelling, oedema and vascularization, with narrowing 
the lumen and, in some cases, obstruction at the orifi-e. 
The bifurcation of the trachea showed marked oede: \: 
with resulting deformation of the tracheal spur. Te 
mucous membrane in several cases had a tendency ‘o 
bleed and the use of the bronchoscope was followed by 
blood-staining of the sputum. (This tendency was 
controlled by the local application of adrenaline and no 
accidents occurred.) In no case was bronchial spasm 
observed nor was any nodule seen in the interior of a 
bronchus. 

The authors conclude that bronchoscopy in silicosis is 
not indicated, since it merely reveals the bronchitis which 
is always present in these cases. They deny that the 
procedure has any therapeutic effect, as claimed by other 
observers. They find, however, that the inflammatory 
lesions visible through the bronchoscope conform in 
degree of severity to the radiological findings. These 
inflammatory lesions are also in accord with the histo- 
logical findings of Policard, who showed that the carti- 
laginous bronchi present the usual signs of chronic 
inflammation, with hypertrophy of the muscle coat and 
atrophy of the elastic tissue. The mucosa is congested, 
oedematous, and infiltrated with round cells. 

M. A. Dobbin Crawford. 


A Study of the Excitability of Respiratory and Sympa- 
thetic Pulmonary-vascular Centres in Silicosis. 
SANTENOISE, D., MATTEI, J., PERRET, A., and ROCHE, 
M. (1950). Arch. Mal. prof., 11, 277. 

The excitability of the respiratory centre was judged 
by requiring subjects to breathe air containing increasing 
proportions of carbon dioxide ; respiratory movements 
were measured mechanically, and the concentration of 
CO, was noted at which a considerable increase in _ 
amplitude of respiration occurred (an earlier and slighter 
increase in some subjects was discounted, as probably 
resulting from direct irritation of pulmonary sensory 
nerve endings). In normal subjects the depth of respira- 
tion increased when the CO, content of the inspired air 
was 2 to 4%. Of 55 untreated miners with silicosis, 
54 showed no response to 4%COsz, while 8 required over 
8% for increase in respiration. A similar group of 
miners who had been treated in hospital for several 
months showed reactions at levels closer to the normal. 

Compression of the abdomen led to rise in systemic 
diastolic pressure and diminution in systolic pressure in 
108 out of 127 silicotic miners who had received no 
treatment. This type of reaction is interpreted by the 
authors as evidence of hyperexcitability of sympathetic 
vasoconstrictor nerves in the pulmonary circulation. 
A similar type of reaction was observed in 21 of 36 miners 
who appeared to have early silicosis and were still able 
to work. 

The authors suggest that these modifications of nervous 
excitability may precede the radiological appearance of 





ABSTRACTS 45 


licosis, and may afford the earliest means of diagnosis. 
in the other hand, it is possible that subjects who possess 
n abnormal excitability may be more prone to develop 
licosis. H. E. Harding. 


mpairment of Pulmonary Function in Anthracosilicosis. 
MorTLey, H. L., GORDON, B., LANG, L. P., and 
Arch. industr. Hyg. occup. 


TuHeEopos, P.A. (1950). 
Med., 1, 133. 


A series of 180 anthracite miners and 32 bituminous 
coal miners with symptoms of anthracosilicosis were 
subjected to tests of pulmonary function. Measurements 
vere made of: (1) maximum breathing capacity (the 
iaximum quantity of air which can be moved in and out 
of the lungs in unit time); (2) residual air, determined 
by an open-circuit oxygen method ; (3) vital capacity ; 
(4) oxygen and carbon-dioxide content of the expired 
air; (5) oxygen saturation and oxygen and carbon- 
lioxide tension of arterial blood ; (6) degree of dyspnoea. 
Emphysema was estimated throughout by expressing the 
volume of residual air as a percentage of total lung 
volume, the upper limit of normal being taken as 35%. 

Vital capacity was found to be an unsatisfactory 
isolated measurement and showed poor correlation with 
the degree of emphysema, but a closer correlation existed 
between emphysema and maximum breathing capacity, 
for which a figure of 40 litres per minute or less was taken 
as significant, the normal being 100 to 150 litres per 
minute. Spirograms recorded before and after a period 
of intermittent positive-pressure breathing with inhala- 
tion of a bronchodilator drug showed that broncho- 
spasm was frequently present. No correlation was found 
to exist between radiological appearances and degree of 
emphysema determined as above, but there was some 
correlation between the latter and electrocardiographic 
evidence of right-heart strain. At rest most patients 
had an arterial-blood oxygen saturation of 90 to 93%, 
regardless of the degree of emphysema, but after slight 
exercise the percentage fell appreciably, especially in the 
presence of marked emphysema : the authors regard this 
change as an important test of disability. The partial 
pressure of carbon dioxide in arterial blood was found to 
increase, and conversely the alveolar oxygen partial 
pressure, as determined by indirect means, to fall, with 
increasing emphysema. The gradient between the 
partial pressures of alveolar oxygen and arterial oxygen 
was increased above normal in most cases, but was 
independent of emphysema. This might be due to 
difficulty of diffusion of gases through the pulmonary 
membranes, but the authors consider that it is due to 
unequal alveolar aeration and perfusion as a result of 
fibrosis, this being more important than the dilution 
effect of increased residual air. Analyses of expired air 
showed that no correlation existed between the degree 
of emphysema and the quantities of oxygen taken up and 
carbon dioxide released, but these were usually below 
normal both at rest and during exercise. Dyspnoea was 
measured in terms of its duration after a simple stepping 
test, and was found to be related to emphysema, though 
there was wide individual variation. In none of the tests 
could the response of anthracite miners be distinguished 
from that of bituminous-coal miners. 


The authors suggest that the assessment of emphysema 
from residual air and total lung volume is a satisfactory 
basis for comparison, and that it is of value in the 
measurement of disability. In 30% of their cases the 
ratio of these measurements was within normal limits ; 
in these cases, therefore, disability was thought to be due 
to fibrosis and inequality of alveolar aeration, and not to 
emphysema. Treatment by intermittent positive- 
pressure breathing and inhalation of bronchodilator 
drugs is recommended. J. N. Agate. 


Studies in the Critical Evaluation of Disability in Anthraco- 
silicosis. THEODOs, P. A., GORDON, B., LANG, L. P., 
and Mo1tey, H. L. (1950). Dis. Chest., 17, 249. 


The authors, working in Pennsylvania, have investi- 
gated intensively the pulmonary function of a group of 
375 coal miners with silicosis, using clinical, radiological, 
and pathological methods and correlating the results with 
those of studies of respiratory physiology in each case. 
Their object was to assess as accurately as possible the 
degree of disability present. 

They consider that the factors reducing arterial oxygen 
saturation in silicosis are : (1) decreased ventilation due 
to diminished maximum breathing capacity and vital 
capacity ; (2) the presence of emphysema ; (3) decreased 
efficiency of ventilation due to diminished oxygen 
absorption from, and lessened carbon-dioxide addition 
to, the air breathed ; and (4) unequal alveolar aeration 
and perfusion. It is pointed out that any or all of these 
factors may contribute to the total disability in varying 
degree. Only the first two can be estimated clinically, so 
clinical examination alone is of limited value in assessing 
the degree of functional impairment. Indeed, in only 
60% of cases in this series was the clinical estimate of 
degree of disability confirmed by subsequent physio- 
logical studies. A marked disparity between the 
patient’s complaints and the degree of impairment 
indicated by the tests was not uncommon; moreover, 
patients with apparently the same amount of dyspnoea 
often showed markedly different degrees of objective 
functional impairment. A further limitation to the 
usefulness of clinical assessment lies in the fact that in 
only 50% of cases was it possible accurately to estimate 
from clinical and radiological findings the amount of 
emphysema present. 

One point of some importance observed in this study 
was that the degree of respiratory functional impairment, 
as measured by physiological methods, seemed to bear 
little or no relationship to the radiological stage of the 
silicosis or to the length of exposure to dust. 

John Forbes. 


The Effect of Adrenocorticotropic Hormone (ACTH) on 
Beryllium Granulomatosis. A Preliminary Report. 
KENNEDY, B. J., PARE, J. A. P., Pump, K. K., and 
STANFORD, R. L. (1950). Canad. med. Ass. J., 62, 426. 


A case of beryllium (pulmonary) granulomatosis is 
reported from the Royal Victoria Hospital, Montreal, 
in which treatment with pituitary adrenocorticotrophic 
hormone (ACTH) was tried in view of its known effect 
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in reducing excessive cellular and fibrous tissue reactions 
and hyperglobulinaemia, all of which occur in this 
disease. 

The patient, a man of 27, had been employed in a 
fluorescent-lamp factory for 24 years, and 7 years later 
developed cough, progressive dyspnoea, and deteriora- 
tion in his general condition. Radiographs showed 
diffuse nodular shadows in both lungs, with hilar-node 
enlargement. There were polycythaemia and_a slightly 
raised serum globulin level (3-65 g. per 100 ml.). After 
a 2-week control period 100 mg. of ACTH was given 
daily in four doses over a period of 4 weeks. Sympto- 
matic improvement began within the first week and 
continued throughout the period of treatment; vital 
capacity increased markedly and the radiological changes 
gradually receded, though the nodular shadows did not 
entirely disappear. Ten days after treatment was dis- 
continued shadows reappeared in the radiograph, but the 
improvement in clinical condition was maintained. 
Remissions have not been obtained in this disease with 
other therapeutic agents and it was felt unlikely that 
such a regression could have occurred spontaneously. 

Robert de Mowbray. 


Further Observations on the Pathological Physiology of 
Chronic Pulmonary Granulomatosis Associated with 
Beryllium Workers. Bruce, R. A., Lovejoy, F. W., 
Yu, P. N. G., PEARSON, R., and McDoweELL, M. 
(1950). Amer. Rev. Tuberc., 62, 29. 


Three more cases of chronic pulmonary granulomatosis 
associated with beryllium compounds have been studied 
with reference to pulmonary and circulatory functional 
capacity. Despite obvious variations in clinical patterns 
of disease between patients, certain nonspecific general 
trends of functional disturbance appear common to most 
of these patients. They are restricted complemental air 
volume, increased mid-capacity-arterial oxygen gradient, 
hypoxaemia, and hyperventilation on exertion. The 
complexity of factors contributing to the widened 
oxygen gradient is discussed. A general quantitative 
estimate of disability in relation to moderate exercise 
is expressed in terms of the physical fitness index. 
Untoward responses to continuous oxygen therapy are 
recorded.—(Authors’ summary.) 


Chronic Lipid Pneumonia Following Occupational 
Exposure. Prouprit, J. P., VAN ORDSTRAND, H. S., 
and MILLER, C. W. (1950). Arch. industr. Hyg. occup. 
Med., 1, 105. 


The literature is reviewed and it is stated that no case of 
lipoid pneumonia due to industrial exposure has pre- 
viously been recorded. A case of this condition is 
reported, in a patient aged 40 who had for 17 years 
worked at cleaning and lubricating cash registers. The 
machines were sprayed with a naphtha solvent and then 
with mineral oil for lubrication, the operation being 
carried out in a three-sided booth. Clinical and ancillary 
data are given (suitably stained sputum specimens showed 
large numbers of globules of mineral oil). The case has 
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been under observation for nearly 4 years, with o ily 
moderate deterioration. ’ L. W. Hal. 


The Effect of Wood Dust on the Lungs. VALLANDER, \, 
(1950). Nord. Med., 44, 1315. 


The author has examined the workers employed or 
10 years or more in the Varnamo timber industry (8! in 
all). Apart from radiological evidence of calcitied 
primary foci and old pleurisy (6 cases) only 2 men were 
found to have abnormal signs in the chest: one had 
asthma, the other chronic bronchitis with emphysema 
and pulmonary fibrosis. - The author considers that 
exposure to sawdust is unlikely to have been an aetio- 
logical factor in either of these cases and that there is no 
risk of pneumoconiotic changes associated with such 
employment. ‘VY. G. Harding. 


Severe Fibrosis of Lung in Corundum Smelters. Hacsn, 
J. (1950). Z. ges. inn. Med., 5, 31. 


This is a report on 25 cases (11 being fatal) of severe 
pulmonary fibrosis in men employed at the smelting ovens 
where bauxite or pure calcined alumina is processed to a 
fine corundum. These oven workers were exposed for 
protracted periods to corundum dust, which contains a 
proportion of Al,O; up to 99-3%, together with small 
quantities of the oxides of iron, silica, titanium, and 
sodium. At certain stages of the smelting process the 
atmosphere is very hot. 

It is suggested that this condition is a new industrial 
disease, for the men so injured were exposed not to 
aluminium metal but to its oxide, Al,O;. The question 
whether or not lung damage is caused by the inhalation 
of aluminium dust is considered and the literature 
reviewed. The pulmonary condition is referred to as the 
aluminium lung. The clinical signs and the radiological 
findings in the 25 cases here reported closely resembled 
those described by Goralewski and other observers who 
recognized the aluminium lung: (1) The disease was of 
acute onset and made very rapid progress. (2) The 
clinical signs did not correspond with the radiological 
picture. (3) In many cases a spontaneous pneumo- 
thorax developed. Radiography revealed a fine network 
of shadows with a marked tendency to shrinkage or 
collapse of the air cells, in contrast to the nodular 
appearance in silicosis. Histological sections taken at 
necropsy showed changes typical of the aluminium lung— 
thickening of the alveolar septa with some hyaline 
degeneration of the alveolar walls and a tendency to 
obliteration of the alveolar spaces by the increase in 
fibrous tissue. There was, moreover—in contrast to 
silicosis—no definite sclerosing fibrosis of the hilar 
lymph nodes. The pigment in the lung was found to 
consist principally of Al,O;. Three cases are described 
in detail and radiographs are reproduced. The patho- 
logy of the condition is discussed. The first known 
illness began in 1942 ; the first case was reported in 1945. 
In Germany, in 1947, as a result of these reports, pul- 
monary disease caused by aluminium and its compounds 
was included in the list of occupational diseases for 
compensation. 
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Active pulmonary tuberculosis was present in 5 of these 
2. cases. M. A. Dobbin Crawford. 


INDUSTRIAL SKIN DISEASES 


| ermatological Hazards in the Cigar Industry. SAmirtz, 
M. H., Mort, P., and Lona, C. F. (1949). Industr. 
Med., 18, 434. 


An investigation of the dermatological hazards in the 
¢ gar industry was carried out at one very large and two 
snaller manufacturing plants in the U.S.A. The cigar 
rianufacturing processes, described in considerable 
cetail, call for strict control of temperature and humidity. 
Mechanization has changed the industry, the various 

rocesses being now carried out exclusively by women. 
‘he agents responsible for skin affections are tobacco, 
{riction and moisture, machinery (trauma), and dust and 
vapours. In 1940 in the large plant, eruptions began to 
\ppear on the hands of the girls who applied the wrapper 
layer of leaf and of the examiners. These workers 
apply gum tragacanth paste with the fingers to minor 
defects in the cigar. Tobacco sensitivity, observed only 
infrequently in the industry, and sensitization to other 
substances, including the paste, were eliminated by patch 
testing. Observation of the examiners at work suggested 
that the skin eruptions were caused by the wetness of 
their hands and the alkaline reaction of the towelling 
constantly in use. Determinations of the pH of the hands 
of the affected employees, their towelling, and the paste, 
indicated abnormal alkalinity of all three. In contrast 
to these findings, no case of hand eruption occurred in 
the smaller plants where boric acid was incorporated in 
the paste and where paper towels were used and then 
discarded. It was concluded that the alkaline medium, 
together with constant exposure to moisture, lessened 
the alkali-neutralizing capacity of the skin and this, 
‘“with the keratin solvent and degreasing action of the 
alkalies, favoured the formation of the dermatitis ’’. It 
was more common in the winter, and it was suggested 
that exposure to the winter air outside the working 
environment may have been the exciting factor. In 
9 years 1,065 cases were seen, the majority being mild and 
only rarely necessitating absence from work ; during one 
year the hand eruptions were the cause of only 0-04% of 
all visits to the works surgery. A. J. Amor. 


Solar Dermatitis. LAms, J. H., SHELMIRE, B., COOPER, Z., 
MorGan, R. J., and Keaty, C. (1950). Arch Derm.. 
Syph., Chicago, 62, 1. 


The authors find solar dermatitis common among out- 
door workers, and note that fluorescent lighting may 
provoke or aggravate the condition in indoor workers. 
These dermatoses cannot be classified according to the 
activating wave-length of the radiations or according to 
age of onset. Classification into three groups is 
suggested, the first consisting of polymorphic light- 
sensitive eruptions, the second of urticarial rashes, and 
the third of rare types, such as hydroa aestivale. 

Periods of immunity may be observed in patients 
suffering from these dermatoses, and different regions of 


the body may not be equally sensitive. The type of 
reaction may change in the same patient. Patch tests 
to weeds did not suggest that they played an important 
part in light sensitization. Histological appearances are 
described at length. 

Injection of gonadotrophic hormone from pregnant 
mares’ serum gave promising results in male patients 
under 50 years of age. John T. Ingram. 


ENVIRONMENT 


Q Fever in a Wool and Hair Processing Plant. SiGEL, 
M. M., McNair Scott, T. F., HENLE, W., and 
JANTON, O. H. (1950). Amer. J. publ. Hith., 40, 524. 


This is believed to be the first report of Q fever on the 
eastern seaboard of the United States. The outbreak 
occurred early in 1948 amongst the personnel employed 
in a plant processing wool and goat hair ; the origin of 
the outbreak could not be determined. The highest 
incidence occurred in the dyeing and warehouse depart- 
ment among the mechanics. The office workers escaped 
and there were no known cases amongst the contacts or 
families of the workers. There was no relation between 
the occurrence of cases and the ages of the workers, nor 
was there any difference in severity of disease in young 
and old. 

The outbreak was recognized through the routine 
testing of serum specimens from one patient with an 
upper respiratory illness. The episode points to the 
importance of testing, with the several viral and rickettsial 
antigens, sera from patients with undifferentiated 
infections in the upper respiratory tract or with pneu- 
monia. Tests with the Q fever antigen are especially 
important when the patient is known to have had contact 
with raw wool, meat, or milk, or with sheep, goats, or 
cattle. The complement-fixation test was used in a 
survey of 152 workers employed in the factory ; in 48 
there were titres of 1 in 32 or higher, and in 19 titres of 
1 in 128 or higher. 

Although the disease in this episode was mild, it caused 
great loss in man-hours. The authors feel that Q fever 
should be recognized as an occupational hazard and 
should be made a reportable disease ; they also suggest 
preventive measures directed largely towards dust 
control. In relation to this episode it is reported that not 
all wool was scoured and that the plant operations pro- 
duced a great amount of dust. W. H. Bradley. 


Studies on Aerosols IX. Enhancement of Irritating 
Effects of Various Substances on the Eye, Nose, and 
Throat by Particulate Matter and Liquid Aerosols 
in Connection with Pollution of the Atmosphere. 
(In English.) DAUTREBRANDE, L., and Capps, 
R. (1950). Arch. int. Pharmacodyn., 82, 505. 


In relation to the eye, nose, and throat irritation 
caused by the Los Angeles “‘ smog ”’, several experiments 
have been performed. Although the maximal concentra- 
tion of SO, found in the Los Angeles atmosphere is far 
less than that producing irritation of the ocular mucosa, 
it is known that the atmosphere contains a large number 
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of other materials (dust, oil fumes and sodium chloride 
in aerosol form) apart from the more obviously toxic 
organic and other compounds. Jt appeared possible 
that the limitation of irritation to the eye, nose, and 
throat might be due either to the slow build-up of an 
irritant concentration by surface adsorption or to 
agglomeration of the particles to such a size (5 to 10 w) 
as to prevent penetration to the lungs. Accordingly, 
84 subjects were exposed for periods of 10 minutes to 
various concentrations of known eye irritants, with or 
without the addition of particulate matter (carbon black) 
or aerosols of motor oil or sodium chloride. Such 
additions always increased the irritant effect of SO, and 
SO3. 

Low concentrations of SO, and SO, not causing 
irritation of the eye after 10 minutes did cause definite 
irritation of eye, nose, and throat when particulate matter 
or oil or sodium chloride aerosols were also present. 
Atmospheres containing 0-2 to 0:3 p.p.m. of carbon 
black (containing 10% of diesel oil) or aerosols of used 
motor oil (1-3 to 2 p.p.m.) were by themselves irritant. 
On the other hand, fresh mineral oil aerosols even up to 
300 p.p.m. had no irritant effect. It is considered that 
the eye, nose, and throat irritation during smog days is 
more closely related to the presence of particulate matter 
than to the irritant gases and vapours known to be 
present. The temperature conditions on such days are 
such as to increase at ground level the concentration of 
particulate matter discharged into the air. Water 
sprays effectively remove from the atmosphere particles 
greater than 1 to 2 win size. A decrease in temperature 
and an increased relative humidity bring about the 
formation of large droplets and aggregates in sodium 
chloride aerosols, and this may be an important factor 
in the production of large particles in atmospheres near 
the sea. It is believed that if the amount of particulate 
matter in the Los Angeles atmosphere could be reduced 
during smog days, then the vapours and gases present 
would not themselves be irritant. Derek R. Wood. 
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A Survey of Catering Establishments. Hosss, B. C., and 
KiuTH, L. (1950). Mon. Bull. Min. Hith., 9, 112. 


This survey of a number of representative catering 
establishments was carried out to determine how far 
wartime shortages, structural defects, and other imperfec- 
tions tended to facilitate the transmission of food-borne 
infection, and what improvements could be made under 
present circumstances. 

The premises visited included restaurants and cafés 
catering for the general public (including public houses 
and a civic restaurant), canteens attached to industrial 
and commercial firms, and canteens attached to schools. 
Particular attention was paid to structural conditions, 
equipment, and methods. 

In general, the structural condition was good, though 
the absence of wall plaster or other smooth finish 
rendering to the interior brickwork of the wall, especially 
of the newer buildings, meant that cleanliness could be 
obtained only at the expense of more time and trouble 
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than if the surfaces had been smooth. Quarry ti. 5s 
seemed the most suitable floor covering ; concrete « 4d 
not wear well and special asphaltic coverings are not 
suitable base for heavy free-standing kitchen equipme: .. 
In contrast to wooden floors’ with or without linoleui ,, 
these materials allow of construction which permis 
free run-off and drainage of washing water. Even whe:e 
cookers were locally served by hoods, trunking, ard 
extraction fans, the atmosphere was markedly humid ard 
condensation occurred because arrangements weic 
seldom made for the removal of the steam from the 
dish-washing sink. Condensation could be diminished 
by making better provision for structural insulation and 
by the use of open-textured wall and ceiling coverings or 
finishes. Lighting in general was satisfactory; and 
sanitary accommodation good. The arrangements for 
washing and drying the hands were, in many instances, 
not satisfactory ; although in most of the larger premises 
there was a separate cloakroom for the outdoor clothing 
of the staff, the arrangements in the smaller establish- 
ments were not good. 


There were many shortcomings in the equipment. Too 
often, the working surface such as table tops and drainage 
boards were of wood, only a few having smooth non- 
absorbent surfaces which could be easily washed and 
sterilized. Glazed stonework sinks were common and 
at a number of places the sinks were made of teak. The 
use of gas geysers was a common method of providing 
a hot water supply when boiler water was not available ; 
rarely however, was the water from the geyser, when 
delivered in large quantities, at a temperature above 
140° F. This point is of importance because the 
examination of swabs from washed articles shows that 
the lowest bacterial counts are obtained from crockery 
washed in water at a temperature of 170° F. to 180° F., 
and allowed to drain without wiping. At too many of 
the premises there was no refrigerated storage space. 
Cold storage in general was inadequate. The practice 
of cooking certain foods, especially meats, the day before 
it was to be eaten was very common ; this usage allows 
spore-bearing anaerobic organisms, which survive 
cooking, to germinate and multiply overnight, with 
infection or intoxication next day from the meat. Subse- 
quent heat treatment given in the process of warming up, 
or of cooking the necessary pastry for pies or pasties, is 
insufficient to destroy the organisms. The need to cool 
rapidly meat and milk foods which are cooked some hours 
before being eaten does not seem to be appreciated. 
Well ventilated cold or cool rooms, where hot meat, 
gravies, stews, and other food could be placed for a short 
time before being transferred to the refrigerator, would 
be a real help. In those carteen school kitchens where 
large insulated food containers were used for carrying 
cooked foods in bulk to neighbouring schools, the 
containers were washed but there were no facilities for 
steam sterilization. High bacterial counts are common 
from containers which are washed in the ordiaary way and 
then dried by mopping out with a cloth. Because warm 
food is carried out in these containers for possibly long 
periods of time, it is essential that everything should be 
done to reduce the numbers of residual bacteria on the 
inner walls, so that steam sterilization followed 
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xy drainage without further wiping is essential. 
There were less important findings in some places, 
uch as smoking by members of the kitchen staff, and the 
yresence of cats in food-preparing rooms, a practice to 
xe deprecated especially as it is now known that 1 to 2% 
of dogs and cats carry organisms of the salmonella 
sroup. Little was done to prevent the engagement, as 
nembers of the kitchen staff, of carriers of typhoid, 
yaratyphoid, and dysentery ; while any measures taken 
o deal with cuts, burns and other septic lesions, or 
iignificant illness, seemed to bear a closer relation to the 
spect of workmen’s compensation than to an apprecia- 
ion of the risk of the transmission of infection from open 
vounds to foodstuffs. Caryl Thomas. 


Canteen Hygiene. Use of Detergents and Chemical 
Sterilizing Methods for Washing up. Frissy, B. R. 
(1950). Mon. Bull. Min. Hith., 9, 22. 

The author, from the Public Health Laboratory, 
Oxford, gives an account of an investigation made in a 
large hospital canteen in order to estimate the efficiency 
of a proprietary hypochlorite-detergent mixture for dish 
washing, and to compare its action with that of washing 
soda. 

The methods of washing up used in the canteen are 
described, and the tests employed in the investigation. 
It was proved that the recommended routine fulfilled all 
the claims made for it by the manufacturers and that it 
brought the standard of cleanliness well within that 
recommended by the Public Health Service of the U.S.A. 
The method was found to be excellent provided that the 
rules for the use of the mixture were strictly followed. 
The disadvantages of the method are enumerated, in 
particular its unsuitability for cleansing poor-quality 
cutlery, and the need for a rigid routine of dosing time. 

The method recommended by Knox and Waller in 
which washing with a detergent is followed by rinsing in 
hot water was, however, found to be equally effective and 
to possess advantages over both the above methods. 

E. V. Saunders-Jacobs. 


Food Contamination from ihe New Insecticides. Dusots, 

K. P. (1950). J. Amer. diet. Ass., 26, 325. 

Since 1942 two classes of chemical agents have been 
introduced as insecticides, the chlorinated hydrocarbons 
and related chlorinated compounds, and the organic 
phosphorus-containing compounds. 

Chlorinated hydrocarbons rarely cause acute poisoning, 
but when sprayed on fruit they remain active for long 
periods and are potential sources of chronic poisoning. 
In addition, these fat-soluble compounds tend to be 
secreted in the milk of cows fed on treated pastures, and 
if contaminated milk or fruit be ingested the chlorinated 
hydrocarbons may become concentrated in the lipoid 
tissue, causing damage. Thus experimentally chronic 
intoxication has been produced in animals. So far the 
tolerance dose over long periods of ingestion has not 
been ascertained. 

The organic phosphorus compounds in common use 
are hexaethyl tetraphosphate, tetraethyl pyrophosphate 
and “parathion” (p-nitrophenyldiethyl —thiono- 
phosphate). These insecticides, particularly tetraethyl 
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pyrophosphate, are highly toxic, and may give rise to 
acute poisoning by an inhibitory action on cholinesterase, 
producing stimulation of the central and peripheral 
nervous systems with possible death. Fortunately, these 
compounds are rapidly hydrolysed in contact with 
moisture, so that spray residues on plants are usually 
non-toxic before the food is consumed. No cases of 
chronic poisoning have been reported. 

Among the organic phosphorus insecticides developed 
in Germany during the recent war is a systemic group. 
This type differs from others in being taken up by the 
plant from the soil. Before absorption by the plants, 
these systemic compounds are non-poisonous, but the 
plants convert them into toxic insecticidal substances, 
which theoretically may give rise to poisoning in man. 
However it is found that as the plants mature the toxicity 
of the systemic compounds lessens, so that by the time 
the plants are ripe they are harmless. Experiments are 
now in hand to determine the effects of acute and 
chronic poisoning caused by the ingestion of unripe 
plants contaminated with one of these compounds 
(octamethyl pyrophosphoramide : ““OMPA”’: “ pestox 
IIl).”” Until the toxic effects of these systemic insecti- 
cides are determined, these products should be employed 
with great caution. A. Michael Critchley. 


The Idea of the Sheltered Workshop. FERGUSON, T-. 
(1950). Occup. Therap., 29, 73. 


For a long time the employment of severely disabled 
persons has been a problem to both medical men and 
social workers. In Glasgow, where industry is pre- 
dominantly heavy, there is little prospect of obtaining 
satisfactory work for them along “‘ outwork ” lines, so 
that energies have been concentrated on an effort to set 
up a workshop to employ some 40 disabled persons, with 
the possibility of subsequent expansion and the provision 
of outwork for the house-bound, centred on the factory. 
This was established on an industrial estate at Hillington 
because there was a diversity of trade which might provide 
sub-contracts, the factory could be leased at an economic 
rent, land was available for further building, and a 
sheltered workshop established there would operate 
amidst normal surroundings and conditions as part of 
the general industrial activity of the estate. A non- 
profit-making company was formed and an_ initial 
sub-contract obtained for a period of 3 years to manu- 
facture electrically-heated blankets. It was arranged that 
machines should be made with controls that would 
lend themselves to adaptation to the individual require- 
ments of paralysed men, while benches were constructed 
so that a chairbound worker could manoeuvre into a 
comfertable working position. Doors were of such a 
width as to allow the passage of invalid chairs, rest rooms 
were provided, and special attention was paid to suitable 
lavatory accommodation for chairbound employees, 
supporting rails being conveniently placed with overhead 
trapeze to enable a chairbound patient to make full use of 
his arms. Ample lighting was provided and canteen 
facilities were already available on the estate. The 
factory was opened in 1946 and a 5-day working week of 
40 hours was adopted—8.30 a.m. to 12.15 p.m., and 
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1.15 p.m. to 5.30 p.m., with a 15-minute break for tea 
at 10 a.m. and 3 p.m. 

In choosing workers, consideration was given to the 
applicant’s capabilities in relation to the work available 
in the factory, while due weight. was given to relevant 
social considerations and place of residence. Of the 
48 men employed 3 had gunshot wounds of the head, 
3 of the spine, and 4 suffered from other spinal conditions. 
Fourteen had organic disease of the nervous system, 
3 suffered from heart disease, 2 from nephritis, one from 
rheumatoid arthritis, one from congenital muscular 
wasting, and one from cataract following injury. Six 
had lost one leg, 3 had had both legs amputated, and 
5 had sustained severe injuries of a hand or arm. The 
average age of the men was 32,and 25 of them were 
married. Four travelled to the workshop in motor 
chairs and 15 were brought by ambulance. Attendance 
of the men was regular, absence from sickness and other 
causes amounted to some 7:5% of the total number of 
working days. 

The output was low in the early months, as was only 
to be expected from an entirely new and untrained staff, 
but it became stabilized at a satisfactory level after 
8 months and the financial results showed a sufficient 
margin to justify reasonable confidence in the continued 
success of the enterprise. The best testimony to the 
value of the workshop is the striking change which has 
taken place in the men themselves, the happiness, the 
enthusiasm, and the sense of corporate lite in the work- 
shop being quite unmistakable. K. M. A.. Perry. 


Aircraft Desinsectisation in West Africa. BRUCE-CHWATT, 
L. J., and Hock Oot, K. (1950). Mon. Bull. Min. 
Hith., 9, 142. 

The tests described in this paper were made at the 
Lagos Airport in Nigeria during the height of the dry 
season. Experimental spraying was carried out in two 
types of aircraft : the “‘ Dove ” used for local communica- 
tions and having a capacity of 400 cubic feet (11-3 c.m.) 
and the “ Wayfarer” used mostly for inter-colonial 
communications and having a capacity of 1,700 cubic feet 
{48 c.m.). The test insects were Aedes aegypti and 
Anopheles gambiae, cages containing the mosquitoes 
being placed in three situations in the machines—the 
cockpit, the cabin and the tail. Two types of aerosol 
dispensers filled with insecticide were tested, a CO,- 
propelled dispenser and a_ low-pressure “ freon ’”’- 
propelled dispenser. 

The results obtained under these conditions suggest 
that: (1) A. gambiae is more sensitive to the formulae 
tested than is A. aegypti ; (2) a smaller proportion of the 
mosquitoes occupying the tail of an aeroplane is killed 
than is the case in the cabin or in the cockpit ; (3) the 
temperature at 10 a.m. in the passenger cabin of a 
“Dove” recently landed at Lagos was found to be 
97 to 105° F. (36 to 406° C.) and the humidity 60%. 
Such conditions could hardly be inflicted on passengers 
for any prolonged period, and the authors therefore 
recommend that the usually advocated 5- to 10-minute 
exposure time after spraying should be reduced to a 
maximum of 3 minutes ; they consider, however, that 
this shortening of the period should be coupled with an 
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increase in dosage amounting to at least 15 g. of 
Standard insecticide aerosol per 1,000 cubic fe 
(28-3 c.m.); (4) the low-pressure freon-propelled di 
penser filled with 0-3% pyrethrin formulation compare : 
favourably with the CO, dispenser filled with ti: 
insecticide “‘ R.587”’, containing approximately 0-4 
pyrethrins ; (5) in order to produce an adequate kill . 
dosage of at least 0-06 g. pyrethrins per 1,000 cubic fect 
should be employed. R. M. Gordon. 


The Bactericidal Action of Triethylene Glycol on Air 
Filters of Various Types. Hopper, S. H. (1950 
J. Amer. pharm. Ass., Sci. ed., 39, 291. 


Filters of the furnace type made from hog’s hair o: 
from fibre glass were used for experiments. Triethylene 
glycol 1 oz. (4 ml.) was painted on to the 10-inch (25 cm.) 
square filter which was then fitted into the middle of a 
rectangular tunnel having a fan at oneend. A culture of 
Staphylococcus aureus or Serratia marcescens was then 
atomized on to the outlet side of the filter. A sample was 
taken from the filter immediately after atomization and 
was plated out in nutrient agar by the serial dilution 
technique. Counts were made 24 hours after incubation 
at 37°C. Samples of the air coming out of the filter were 
taken at regular intervals with an electrostatic bacterial 
air sampler. 

In control experiments with hog’s hair filters impreg- 
nated with purified petroleum oil the average count of 
Staph. aureus was reduced by 35 to 40%, and that of 
Serratia marcescens by 95% in 3 hours. Repetition of the 
experiments with filters impregnated with triethylene 
glycol gave reductions of 99% plus with either organism. 

With the same technique and fibre glass filters 
impregnated with tricresyl phosphate, the count of 
Staph. aureus was reduced by 97%, and that of Serratia 
marcescens by 99%. When filters were impregnated 
with glycol, the reduction was 99% plus for both 
organisms. A glass filter impregnated with glycol still 
gave 99% reduction after 216 hours’ continuous use. 

In business premises the filters reduced the count by 
75% when 15-minute settling plates were used, but it is 
not recommended that such filters be employed in 
schools or offices until more work has been done. 

; P. A. Nasmyth. 


Studies on Airsickness. STRICKLAND, B. A., HAHN, G. L., 


and ADLER, H. (1950). J. Aviat. Med., 21, 90. 


By flying test subjects in an aircraft in which the pilot 
manoeuvred the machine to simulate the effects of passage 
through turbulent air, a realistic test for airsickness 
susceptibility was obtained. This method showed 
** dramamine ”’ (8-dimethylaminoethylbenzhydryl ether 
8-chlorotheophyllinate) to be effective in the prevention of 
airsickness. Under similar conditions hyoscine hydro- 
bromide in doses of 0°65 mg. was found to be about 
10% better as an airsickness preventive. In these tests the 
distribution of subjects taking placebos and taking the 
test drug in the aircraft was carefully controlled. Studies 
on 20 susceptible subjects showed that dramamine was no 
more effective than the placebo in the prevention of 
swing sickness. 
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The side-effects of dramamine, of relatively minor 
egree, were found in only 8-7% of 206 recipients. The 
rug had no adverse effects on the ability to perform a 
omplex coordination test or on reaction time. This 
atter finding was also true of hyoscine hydrobromide, 
ind the only side-effect of the latter was some dryness of 
he mouth in 15% of 88 subjects. 

The authors think that the terms vagotonia and 
ympathotonia were rarely applicable to subjects on 
ihese experiments. 

[A good discussion of previous work on airsickness is 
included. ] K. E. Cooper. 


Public Health Significance of Deposition of Toxic Sub- 
stances in Construction Materials. ARKHIPOV, A. S., 
ROSENBERG, S. A., and SmirRNovA, V. G. (1950). 
Gigiena, No. 3, 31. 

Tests of the absorptive faculty of the walls of dwelling 
houses were carried out with four common gases: 
lead tetraethyl, dichlorethane, benzol, and sulphur 
dioxide. The walls were exposed for varying times to 
various concentrations of these gases and the amount 
deposited in them estimated. It was found that the 
quantity of gas absorbed was directly related to the time 
of exposure and the concentration of the gas under 
investigation. Temperature had a definite influence on 
the amount of deposit, more being deposited at lower 
temperatures than at higher temperatures, while increase 
of ventilation and air movement decreased the amount 
of deposit. 

Experiments showed that it was possible to make an 
alabaster-like plaster which was less porous and less 
likely to absorb the gaseous toxic materials than the type 
commonly employed. Another way of preventing 
absorption of toxic gases by walls which was examined 
was by means of a covering paint. Oil paints seemed to 
be more protective than water paints and for practical 
purposes provide the most efficient protection against the 
deposit of toxic substances in construction materials. 

E. W. Collis. 


Allergy to Cold as an Occupational Disease. Clinical 
and Experimental Study on 100 Workmen in Meat- 
packing Factory. MArTHov, E. (1950). Amn. Allergy, 
8, 373. 

Meat-packing workers engaged in work in the freezing 
chambers at a temperature between —3° and —30° C. 
were investigated for allergy to cold. About half 
of the 100 studied complained of dyspnoea, rhinitis, 
headaches or limb pains when entering the chambers, 
but only one-quarter showed objective signs. Most of 
these (22 out of 27) were found to have an increased 
number of eosinophil cells in their nasal smear on 
exposure. The symptoms appeared in subjects with and 
without an allergic history, and were improved in all 
cases by antihistamine therapy. H. Herxheimer. 


Occupational Virus Hepatitis. An Apparent Hazard for 
Medical Personnel. Kun, C.,and WARD, W. E. (1950). 
J. Amer. med. Ass., 143, 631. 

The authors report 7 cases of virus hepatitis (3 in 

1946-7 and 4 in 1949) which occurred among personnel 
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handling blood and blood derivatives at the Cutter 
Laboratories, Berkeley, California. The course and 
clinical features conformed to the usual type. No case 
occurred in other departments and none in the families 
of the infected workers. In contrast with the occurrence 
of 7 cases among an average of 700 employees, the annual 
average number of cases of infective hepatitis in the 
general population was as follows : Berkeley (population, 
100,000) 5, Oakland (400,000) 7-8, and Alameda County 
(700,000) 21-4. These facts strongly suggest that the 
infection of the workers was associated with their 
employment. Various possible routes .of infection are 
discussed : oral (direct or via the hands), intranasal (when 
the products have been desiccated), conjunctival, through 
pricks and scratches, and through the intact skin. The 
authors point out that the disease among those who 
handle human blood samples and blood derivatives 
should be considered as an occupational risk and 
accordingiy deserve compensation. They review the 
British and American literature on the subject of 
accidental infection among doctors, nurses, and 
technicians. The preventive measures suggested are 
careful washing of the hands, the wearing of rubber 
gloves, and the prophylactic treatment of exposed 
workers with “ periodic injections of immune globulin ”’. 
Various means of sterilizing plasma are briefly discussed. 
L. J. M. Laurent. 


Incidence of Cancer in the Carbon Black Industry. 
INGALLS, T. H. (1950). Arch. industr. Hyg. occup. 
Med., 1, 662. 


A study was made to determine whether an industrial 
hazard of cancer does or does not exist in the manufac- 
ture of carbon black, a commercially produced form of 
soot. In a company employing on the average 476 
carbon black workers annually, 1 man died of cancer of 
the stomach during a 10-year period, 1939 to 1949, 
and cancer of the skin developed in 2 other employees 
during a 5-year period, 1944 to 1949. The observed 
death rate from cancer among carbon black workers, 
0-21 per thousand per work year, is low as judged by the 
rates observed among other comparable groups of the 
industrial and general population. The morbidity rate 
of 1-0 new case annually per thousand workers per work 
year is likewise low and no higher than expectancy. 
The available clinical and epidemiologic evidence 
indicates that the carbon black worker faces no more 
than the ordinary risks of cancer encountered by other 
groups of the male working population.—(Author’s 
summary.) 


Osteosarcoma Induced by Beryllium Oxide. Dutra, 
F. R., and LarGENT, E. J. (1950). Amer. J. Path., 
26, 197. 


In 6 out of 9 rabbits receiving repeated injections of 
beryllium intravenously osteogenic sarcoma developed. 
This finding confirms the work of Gardner and Hesling- 
ton. Very little beryllium was present in the tumours, 
which could be transplanted to the anterior chamber of 
the guinea-pig eye. D. M. Pryce. 
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Carbon Tetrachloride Nephrosis. A Frequently Un- 
diagnosed Cause of Death. Farrier, R. M., and 
SmitH, R. H. (1950). J. Amer. med. Ass., 143, 965. 
Non-industrial poisoning by carbon tetrachloride was 
the unsuspected cause of nausea, vomiting, diarrhoea, 
and anuria in 12 patients out of 5,000 admitted to the 
U.S. Marine Hospital, Staten Island. The drug had 
either been swallowed or inhaled, but the fumes proved 
dangerous only in persons under the influence of alcohol. 
A lower nephron nephrosis with fatal azotaemia deve- 
loped, unless the patient could be tided over the critical 
anuric period of about 12 days—the recovery time for 
the damaged tubular epithelium—by a regimen of 
restriction of salt-free fluid intake to 800 ml. daily and 
removal of excess non-protein nitrogen from the blood. 
Of the various methods recommended, only peritoneal 
lavage was tried: a fluid containing (in g. per litre) 
sodium chloride, 6-0 ; potassium chloride, 0-2 ; calcium 
chloride, 0-1 ; magnesium chloride, 0-1; sodium acid 
phosphate, 0:05; sodium bicarbonate, 2:0; sodium 
citrate, 1-57; and dextrose, 20-0, was used in amounts 
of 30 litres daily. Penicillin, 10 units to each ml., and 
heparin 1 mg. to each litre, were added. Of the first 
12 patients 5 died ; of the next 14 ‘* approximately 80% ” 
{presumably 11] recovered. L. H. Worth. 


Injuries of the Semilunar Cartilages in Miners: A 
Review of 200 Cases, with Special Reference to the 
Post-operative Disability Time. Bonar, A. A. (1950). 
Glas. Med. J., 31, 197. 

A series of 200 cases of meniscectomy performed on 
miners is reviewed. Re-calculation of data given in the 
paper shows that the relation of observed to expected 


injuries to semilunar cartilages expressed as a percentage 
is 172 in coal-face workers, 69 in workers employed on 
roads, 50 in putters, 90 in safety men, firemen, and charge- 
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men, and 32 in craftsmen. Of the whole group, 94 
returned to their pre-accident work and 6% (11) we 
unfit to resume their pre-accident work. Injuries a 
more common in young adults (though this may 
because they are doing the heaviest work). The averae 
period of disability was just over 80 days after medial ai.d 
lateral meniscectomy and nearly 200 days after bilater.| 
meniscectomy. Young miners made the quickest 
recovery. The period of disability is not affected by the 
nature of the individual miner’s work. Whilst minor 
degrees of arthritic change do not seriously affect opera- 
tive results, results of meniscectomy in joints affected by 
severe arthritis are discouraging. Osteo-arthritis or 
associated ligamentous injury causes permanent partial 
disablement. T. A. Lloyd Davies. 


The Industrial Employee with Myocardial Infarction. 
His Ability to Return to Work. Crain, R. B., MISSAL, 
M. E., and WiLson, K. W. (1950). Arch. industr. 
Hyg. occup. Med., 1, 525. 


A series of 184 cases of myocardial infarction occurring 
among 30,000 employees during a 20-year period ending 
December, 1948, has been analysed. After the first 
infarction 8% died immediately, but of the remainder 
86% returned to work. The period of convalescence 
varied from 2 to 6 months and care was taken to 
rehabilitate the patieht, when necessary, either by giving 
temporary part-time employment or by changing the 
nature of his work. Of the total number 72% were alive 
at the end of 1948, and 51%—or 71% of those living— 
were still working. The presence of concomitant 
hypertension affected adversely the chance of a man 
returning to work and his expectation of life. None with 
hypertension lived more than 8 years, while 5 without it 
were alive more than 10 years later. C. W. C. Bain. 
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